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Timken Bearing Equipped 
From Front Truck To Tender 


For the first time in the history of railroading, a locomotive has been placed on a full anti-friction 
basis, and Timken is proud to have the privilege of pioneering this great forward step in the inter- 
est of American railroad advancement. 


It is a logical development following the great. success which has been attained with Timken 
Bearings in passenger cars, freight cars, section cars, crossing gates and other railroad equip- 
ment during the past several years. 


Every wheel of the Timken locomotive turns on Timken Tapered Roller Bearings—front 
truck wheels, driving wheels, trailer truck wheels and tender truck wheels. 


There are 32 Timken bearings in the wheels and booster, and in addition, Timkens are 
used in the speed driver of the valve pilot and in the train control governor. 


Reduction of frictional resistance in the front truck, trailer and tender truck wheels 
through the use of Timken Bearings is placed at approximately 12%, and in the driv- 
ing wheels at from 12% to 50%, depending upon load and track conditions. 


And largely as a result of the higher rotative speeds secured through the elim- 
ination of friction, combined with refinements in the design of reciprocating 
parts, the Timken locomotive is equally efficient in both fast freight and 
passenger service, having the power necessary for the former and the 

speed for the latter. 


The performance of Timken Bearings in this engine is expected to radi- 
cally revolutionize locomotive operation and operating costs, and to 
eliminate a considerable proportion of motive power maintenance 
charges as a result of power conservation, lubrication economy, 
radial-thrust load capacity and greater bearing stamina secured 
through Timken tapered construction, Timken positively aligned 
rolls and Timken-made steel—the exclusive combination that 
is licking Industry’s toughest jobs in all types of ma- 
chinery. The Timken Roller Bearing Co., Canton, Ohio. 
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One of the two Whitcomb oil-electric’ switching locomotives now in 
heavy industrial switching service on the Milwaukee 


WO 90-ton oil-electric switching locomotives, 


built by the Geo. D. Whitcomb Company, Ro- . 


chelle, Ill., for the Chicago, Milwaukee, St. Paul 
& Pacific, have been in service for a number of months 
at the Kinzie street (Chicago) yard of that road, per- 
forming heavy industrial switching with economy and 
dispatch and demonstrating marked flexibility in meet- 
ing widely divergent load and operating conditions. In 
addition, the locomotives have reduced substantially the 
smoke and noise which usually prove such an objection- 
able feature of steam switching operations in a con- 
gested urban community. 
_ A study of the performance of a steam locomotive 
in similar service over a 24-hr. period indicated a maxi- 
mum power demand of approximately 500 hp. for 
handling the peak loads, with an average demand of 
only 66 hp. over a 24-hr. period. Therefore, in design- 
ing the Whitcomb oil-electric locomotive, dual power 
plants, of 300 hp. capacity each, were used, with con- 
trols so arranged that both power plants can function 
as a unit when handling peak loads, or independently 
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Ninety-ton machines 
show favorable results 
in comparison with 
steam power displaced 
in heavy industrial 
switching service 


of one another to meet the lighter load requirements. 

In regular daily service, it was found that the maxi- 
mum available power of the locomotive was used only 
10 per cent of the total operating time and that 90 
per cent of the entire service could be performed with 
one power plant cut out. This factor alone has effected 
considerable savings in operating cost by lowering the 
fuel consumption per locomotive hour, increasing the 
thermal efficiency of the engine and reducing main- 
tenance costs. 

While originally designed as an 80-ton machine, each 
of the Whitcomb switchers actually weighs slightly over 
90 tons and develops a maximum tractive force of 
45,000 Ib. at starting. Power is furnished by two 
Waukesha 300-hp., six-cylinder oil engines equipped for 
the present with carburetors to burn gasoline. The 
engines are direct-connected to two Westinghouse 600- 
volt generators which furnish power to four 230-hp., 
self-ventilated traction motors. Each of these motors 
is geared to a driving axle through single-reduction 
spur gearing. The axle journals are mounted in roller 





















bearings to minimize friction and wear, the Timken 
tapered roller type being used. The locomotive spring 
rigging is side-equalized and cross-equalized to permit 
safe operation over rough track. Curves in excess of 
22 deg. can be negotiated. 

The cab elevation and design are such as to provide 
clear vision in all directions. Cab controls are located 
so that the operator can work from either side of the 
cab, transferring to either control station easily: and 
without loss of time. This arrangement permits of 








Principal dimensions and equipment of the Whitcomb 
oil-electric switching locomotives 


PED. watc cca Ren eases O69 SO DEN Mae wee haene 0-8-0 
Weight on drivers ........sseeseeseecereccscocenes 


182,780 Ib. 
0 EEC ROTO TT ERT TOR CET CTE Ce 38 in. 
Nene! pearnes. 6 16, ‘by 21 Mies ccensaacecsecacs Timken 
IPT OMRNL on Nici enis'o GG e Kore oe hho s 065% * 4508 13 ft. 6 in. 
PE INIUINE, obi oini'n 9. 05e.0 Cie. c dunia ered bik bs owe DO 13 ft. 6 mm, 
Length, center to center of couplers ...........46. 29 ft. 6 in. 
POO GVOE CED) iieca des cosas cee amiesakvehe Sartereine 8 ft. O in. 
ONE GREE ooh ahs c.arae hn eho ek ae ad baw ble eee 15 ft. 2 in. 
I 5, oa a ao ixlacidtar'n brain's wid Sd Sceceioe at 10 ft. 6 in, 
Starting tractive force, maximum..............005. 45,500 Ib. 
Equipment 

Engine—Waukesha, Type 6 O.K. .......sceeeeeee 2 

ee Ser nss Si wienninre dis arate a aieieiaiale a aiaia wale eR 7% in, 

NN tee ao ode argoe ere igloo aren mahal aes 8% in. 

EE errr er rer eer Ce ret 300 
Generators—Westinghouse, Type 181-C3........... 2 

2. UR PRRSRE Soret Se ee a are or arias 600 
Traction motors—Westinghouse, Type 584 BH 2... 4 

Rating for one hour (per motor) at 600 volts, 

SAS GOAN, GEO AR, 60k os-c sw dines cs diaeese 230 hp. 
nt RR ENS. 2 AR area ne aera ae 16 to 70 
Air compressors—Gardner-Denver........seeeeeee8 2 

Capacity Goer Compressor)... cccccsedccessves 29 cu. it. per min. 








one-man operation, effecting a substantial reduction in 
crew expense. 


Service Performance on the Milwaukee 


The Whitcomb oil-electrics, when delivered to the 
Milwaukee, were placed in service on the lead of a 
classification yard, replacing consolidated type steam 
locomotives weighing 189,000 Ib. on the drivers and hav- 
ing a tractive force of 43,000 lb. They were operated 
during unusually severe weather in the early part of 
the present year, successfully handling the work previ- 
ously performed by the steam locomotives. On one day 
when the temperature range was between zero and 10 
deg. F. above, 341 cars were handled by one locomotive 
in 6 hr. 40 min. actual switching time. 

It was noted that the oil-electric locomotives do not 
handle cuts of 25 to 30 cars quite as rapidly as steam 





Interior cab view showing dual control stations 
and equipment 
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power, but this loss is overcome by more rapid accelera- 
tion and less loss of time when changing the direction 
of motion when cuts of approximately 15 cars are being 
switched. In all industrial districts where smaller cuts 
of cars are handled and the work consists of supplying 
switching service to industries and wholesale houses 
over quite a large territory, the oil-electric will handle 
more work in a given period of time than can be per- 
formed by an 0-6-0 switching locomotive weighing 





The engine frame is thoroughly cross-braced and 
of rigid construction 


125,000 lb. on the drivers and having a tractive force of 
28,000 Ib. 

The industrial assignment of switching power at the 
Kinzie street yard covers a period of 24 hr. daily ex- 
cept Sunday and it has been found practicable to assign 
the oil-electric locomotive to 24-hr. service and work it 
through the entire six days without relief, using the time 
between Saturday afternoon and Monday morning for 
ieeded repairs. 

Fuel, sand and water are provided once each 24 hrs. 
between change of shift, thus eliminating the necessity 
of sending a relief locomotive and crew each 16-hr. 
period, as required with steam locomotives, in order that 
they may return to the enginehouse for fire cleaning 
and repairs. 

The standby expense of relief steam power is also 
avoided, as well as the cost of one locomotive turn each 
24 hrs. and it, therefore, becomes practicable for two 
oil-electric locomotives to perform exactly the same 
amount of work previously performed by three steam 
units. Further savings are effected due to the reduced 
crew expense, lower cost of fuel and reduced cost for 
mechanical repairs. 

Still another operating advantage is the increased time 
which the oil-electric locomotive can be employed actu- 
ally moving cars, particularly in winter when the opera- 
tion of steam power on spur tracks and around buildings 
is considerably delayed, due to smoke and exhaust steam 
obscuring the switching crews’ vision to the extent that 
movements are slow and, in some cases, stopped for 
several minutes until the smoke and steam clear away. 


Important Details of Construction 
The Whitcomb oil-electric switching locomotive, of 


the 0-8-0 type, is designed with a rigid wheel base of 
13 ft. 6 in. The side frames are made of heavy steel 


(Concluded on page 685) 
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1 general view of the Pontiac terminal from the top of the coaling station 


HE Grand Trunk Western recently piaced in 

service a new engine terminal at Pontiac, Mich., 

which replaces the old terminal formerly lo- 
cated in the heart of the city. The new layout is 
designed to accommodate the despatching of approxi- 
mately 40 locomotives a day and is complete in every 
respect necessary for the handling and running miain- 
tenance of power at an outlying point. The locomotives 
despatched from Pontiac operate to Cassville, Durand, 
Detroit and Port Huron in Michigan and to Toledo, 
( )hio. 

The enginehouse is a 10-stall structure having wood- 
frame, brick walls, concrete columns and beams and a 
concrete floor. The windows are steel sash. The roof 
of the house is of wood and because of the direct steam- 
ing installation no smoke jacks were used. There are 
two small ventilators located in the roof over each stall. 
Adjacent to the enginehouse and connected thereto are 
enginemen’s and mechanics’ wash and locker rooms and 
the power plant and machine shop. Two pits in the 
enginehouse are equipped with a Whiting 50-ton drop 
table and three other pits have depressed rails for 
changing springs. The outside circle walls are protected 
against damage from locomotives running over the ends 
of the pit tracks by small depressed pits at the ends of 
the rails. All of the timber work on the interior of the 
house is finished with aluminum paint. 

The Pontiac enginehouse is designed for ultimate ex- 
pansion into a 25-stall house, there being 15 outside 
tracks, 10 of which are completely equipped with blow- 
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Grand Trunk Western . Builds 
Enginehouse at 


Oil-fired boiler plant furnishes steam 
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off and direct steaming drops, and flood lighting. The 
outside direct-steaming drops are on the holding line 
only while the 10 inside stalls have both holding and 
boosting-line drops. These outside tracks are served 
at their outer circle by an eight-foot concrete runway 
tor the convenience of trucks and trailers. 

The terminal is served by a 300-ton coaling station 
of the mechanical type designed and erected by the Ogle 





A locomotive being fired-up on the lead track—Note the 
absence of smoke 
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Construction Company, Chicago. The coaling dock also 
has sand storage facilities for two carloads of wet sand 
and sand drying equipment of sufficient capacity to care 
for the maximum demands. The dry sand storage is 
of 200 tons capacity. 

The ash pit is a two-track deep-water type with a 60- 
foot Shaw overhead traveling crane of four tons 
capacity equipped with a clamshell bucket. The water 
pit is of sufficient capacity to hold the cinders from 50 
to 60 locomotives without cleaning out. The crane run- 
way extends beyond the area of the two pit tracks and 
permits the ground storage of 1,200 cubic yards of 
cinders when it is not desired to load directly into cars. 
The overhead crane is also used for the loading and 
unloading of sand. 

The enginehouse is served by a 90-foot Bethlehem 
twin-span three-point suspension turntable equipped 
with overhead power collector and floodlights. 

Adjacent to the lead tracks is the storehouse build- 
ing in which local stores are kept. In this building is 
also located the locomotive supply room where the 
enginemen’s tool kits are stored prior to placing them on 
outgoing locomotives. In the basement of the storehouse 
is the oil supply storage room for lubricating oils. The 
offices of the general enginehouse foreman and crew 
despatcher are in this building. 

On the outgoing lead there is a fire-up station where 
the locomotives are fired-up by means of oil torches 
fed with fuel oil through pumps located in the power 
plant. These fire-up torches are used to ignite green 
coal on the grates and the time consumed in firing up 
is usually from eight to ten minutes. 

The water supply for locomotives is provided for 
by a 100,000-gallon storage tank with water cranes on 
both inbound and outbound tracks. 


Electric Lighting 


The enginehouse lighting is provided by means of a 
total of 10 fixtures for each stall. The lights alongside 
the working pits are set on brackets on the columns with 
the reflectors set at an angle. There are two lights on 
each side of the pit. These are equipped with 75-watt 
lamps. The lights on the outside and inside circle of 
the house are of a similar type equipped with 100-watt 
lamps. The pit lights are controlled from individual 


switches while the inner and outer circle lights are on 
another circuit controlled from a switch on the panel 
The machine shop and the 


board in the power plant. 





The enginehouse interior is brightened by the use of 
aluminum paint 
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The enginehouse machine shop is completely equipped with 
new machine tools 


boiler room are lighted by overhead reflector-type lights 
with 100-watt lamps. The outdoor stalls are lighted 
by fixtures mounted on the pipe-canopy supports. These 
are equipped with 75-watt lamps. 


The Machine Shop 


The machine shop at the Pontiac terminal is typical 
of the modern trend in engine terminal running repair 
shops in that it is equipped with new machine tools 
which were purchased especially for this service. The 
following machines are in the shop: 


One Type B No. 3 Nazel motor-driven pneumatic hammer 

One No. 131 Ranson motor-driven floor grinder 

One 28-in. American ram shaper, motor driven 

One Monarch 14-in. by 8-ft. geared-head motor-driven engine lathe 
One 36-in. Carlton radial drill. 


There are also several portable oxy-acetylene welding 
outfits for use around the plant. 


Direct Steaming 


The 10 inside stalls of the enginehouse are equipped 
with boiler washing, blow-off and both holding and 
boosting steaming lines. In this part of the house the 
piping consists of 3-in. wash-out main, 4-in. blow-off 
line, 4-in. high-pressure steam main and a 3-in. filling 
line. On the 10 outside stalls, there is a 2%4-in. blow- 
off line and a 3-in. high-pressure steam line for hold- 
ing locomotives under steam pressure. All of the in- 
side stalls and 10 of the outside stalls are equipped with 
direct steaming drops. One interesting feature of the 
piping on the outside stalls is a canopy that has been built 
over the pipe line to protect it from the weather as well 
as to provide a convenient means of performing mainte- 
nance work on the line. One of the illustrations shows 
the arrangement of this canopy. The engineering serv- 
ice on the direct steaming installation was furnished by 
the Railway Engineering & Equipment Company, Chi- 
cago, and the entire piping installation including the 
boiler, oil burner and engine washing facilities was made 
by the Johnson-Larsen Company, Detroit, Mich., to the 
designs and specifications of the railroad company’s me- 
chanical engineering department. 


Boiler Plant 


At the Pontiac terminal the boiler plant has been 
designed to serve the terminal as a fireless terminal 
with adequate capacity to supply any maximum demand 
that may be made for holding locomotives under pres- 
sure or boosting the pressure on locomotives that have 
been blown down for wash-out or repairs. Steam is 
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supplied by two 304-b. hp., four-drum Union bent-tube 
Stirling-type water-tube boilers set in a battery. These 
boilers are 10 ft. from boiler-room floor to center of mud 
drums. The volume of combustion chamber was 
designed to permit the passage of a maximum of about 
14,600 cubic feet of air per minute based on a rate of 
300 cubic feet of air per pound of fuel oil burned. The 
fuel-oil system is designed to burn a maximum of six 
gallons per minute. The working pressure of these 
boilers is 225 lb. per square inch. The boilers are 
not equipped with superheaters. Natural draft only is 
used—this being supplied by a reinforced concrete stack 
having an inside diameter of 72 in. at the top and a total 
height of 185 ft. 


Fuel System 


The fuel used is a 12 to 16-deg. Baumé gravity 
Oklahoma fuel oil averaging 152,000 B. t. u. per gallon. 
When the plant was first started up, an oil having a 
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Piping details of the drop pits in the enginehouse 


gravity of 22 to 26 deg. Baumé was used, but it was 
found that an approximate saving of 17.5 per cent could 
be made by using the heavier grade of oil mentioned 
above. A good grade of oil is now being used having 
a Baumé gravity of from 14 to 16 deg., a flash point of 
200 deg., and a burning point of 225 deg. This oil has 
a viscosity of 300 or less at 100 deg. F. and runs less 
than one per cent sediment and water and less than one 
per cent sulphur content. 

The oil is received at the boiler plant in tank cars and 
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The oil burners, showing the two sets of burners, the 
dampers, steam-flow meter and CO. recorder 


is removed through an overhead swivel joint connec- 
tion attached to the suction side of a 6-in. by 31%4-in. by 
6-in. duplex steam pump with brass bushings in the oil 
end, From this pump the oil is transferred to a 100,000- 
gallon storage tank entering the tank at the top and be- 
ing discharged at several points on the bottom of the 
tank, thereby effecting a constant agitation of the sedi- 
ment and water, keeping these distributed through the 
oil. The outlet from the tank is through a 3-in. suction 
line equipped with a foot valve and a one-inch steam 
coil around the suction inlet. This line carries the oil 
back to the boiler room where it passes through a double 
strainer into two oil-burner pumps. These two pumps 
are of the rotary type and are each equipped with a gas- 
and air-elimination chamber on the discharge side. The 
combination of the rotary feature and the elimination 
chamber permits the delivery of the fuel oil to the burn- 
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Steam-flow meter recording chart 
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General arrangement of high- and low-pressure steam piping 


ers without pulsation. This is a condition much to be 
desired in an oil-burner installation. The pumps are 
inter-connected so that either can be used should one 
break down. The oil is passed from the pump through 
a second strainer into two oil-heater tanks having 16 
sq. ft. of heating surface each and automatic steam 
regulation. These tanks are arranged for operation in- 
dividually or in series, or they can be entirely by-passed 
in case it is necessary to make repairs. 


Oil Burner Equipment 


The oil burners on the boilers are Billow model GSK 
burners manufactured by the National Supply Company, 
Chicago, and are divided into two sets, one of which is 
in regular operation and is of the low-pressure air type, 
operating on a maximum pressure of two pounds of air 
delivered to the burners by a General Electric turbine 
compressor. The oil pressure on ‘the burners varies 
from 10 to 50 pounds per square inch depending upon 
the load on the boilers. There are four burners of the 
low pressure type on each boiler, eight on both boilers. In 
addition, there are eight steam-atomizing burners, four 





The welded joints in the piping add to the appearance of 
the boiler room 
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on each boiler, which operate only in an emergency 
should the low-pressure burners be out of service. This 
is because the steam-atomizing burners use about 
seven per cent of the steam generated by the boilers 
which places a penalty on the delivery of oil to the com- 
bustion chamber. 

The burners are mounted below and back of the mud 


drum and the air is regulated by means of dampers , 
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Boiler feed-water meter record 


which permits it to flow through a specially designed 
grill work below the burners, thus diffusing the air over 
the entire area below the flame in such a manner as to 
produce an even feed as combustion occurs. The flames 
impinge upon a deflecting wall which produces a turbu- 
lence, filling the chamber and eliminating air pockets. 
The surplus oil flowing to the burners is returned 
through a relief valve to the oil storage tank which 
serves as a protection against excess pressure on the 
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equipment. All four burners on each boiler are adjusted 
to equal flame length and the fuel feed is governed by 
a master valve at the pumps which lowers or raises the 
pressure of the oil as the load on the boiler varies. This 
fuel control valve is manually operated by the attendant 
in accordance with the reading of the steam-flow meter 
on the enginehouse line. The meter immediately re- 
flects the application of direct steaming to any locomo- 
tive and warns the boiler-room attendant that the oil 
pressure to the burners must be changed in order to 
meet the increased load. Where the demand for steam 
falls to a point below that which requires the operation 
of four burners, individual burners may be cut out 
without affecting their adjustment. At a minimum 
demand one burner may be sufficient for several hours. 
This arrangement provides means for adjusting in- 
stantly the fuel supply to the load, making possible a 
considerable saving that would not be possible with a 
coal-fred plant. At times, when the load is low and 
exhaust steam is not required for feedwater, the steam 
air compressor is cut out and an electric compressor is 
cut into service, thereby relieving the demand on the 
boilers. For feeding oil to the burners in an emergency, 
the oil transfer pump is so inter-connected with the oil 
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age evaporations of 15 and 16 lb. of water to a pound 
of fuel oil are obtained regularly at this plant. Two of 
the illustrations show charts selected at random, all of 
which are for the same day’s operation. One is from 
the steam-flow meter, and the other shows the amount 
of boiler feedwater used. On the date that these charts 
were made, the plant was operating on Oklahoma fuel 
oil of 14 deg. Baumé gravity and during 24 hours, 
2,837 gal. of fuel oil were used, weighing 18,725 Ib. 
In the same period 290,700 lb. of water were evapor- 
ated, making an average evaporation of 15.5 Ib. of 
water to one pound of fuel oil. 

The boiler feed water is controlled by Copes feed- 
water regulators, working in conjunction with Copes 
differential governors. The boiler feedwater may also be 
controlled by hand-operated valves. The raw feedwater 
used at Pontiac has a hardness of about 22 grains 
per gal. and it is necessary to treat it with boiler com- 
pound. Skimmer blow-ofts on each of the top rear 
drums of the boilers remove the concentrations and 
very little trouble has been experienced with scale. The 
boiler feedwater is obtained by gravity from a 10-ft. by 
20-ft. circular tank mounted horizontally a sufficient 
distance above the floor level to provide a head which 
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General arrangement of the hot- and cold-water piping, blow-offs and air lines 


burner pumps that when these are shut down for any 
reason, the transfer pump can perform the same func- 
tion. 

Fuel oil is stored in a 100,000 gallon tank outside the 
boiler plant. The storage of such a quantity of oil per- 
mits the purchase of fuel in large quantities, thereby 
making it possible to take advantage of lower fuel 
prices. For safety and fire protection all pipe con- 
nections to the tank are made overhead and an approved 
screen-protected gas vent has been provided. The tank 
itself is surrounded by a 5 ft. 6 in. concrete dike which 
will hold 150,000 gallons. This dike is additionally 
protected by an inside sand wall which prevents oil 
leaking out through any cracks in the concrete which 
may be developed in case of fire. 


Boiler Operation 


It has been found that the boilers operate at the 
greatest efficiency with a CO: reading of 12 to 14 per 
cent and an up-take draft of .12 in. of water. Aver- 
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will prevent the hot water from breaking into steam as 
it passes through the water end of the pump. 

Float controls on the tank maintain the correct water 
level by allowing cold water to spray through inlets 
properly placed in the top of the tank. All exhaust 
steam from boiler-room auxiliaries is carried into this 
tank by a 5-in. exhaust line entering one end of the 
tank and discharging below the water level. Steam es- 
caping above the water line is condensed by the cold 
water sprays. When locomotives that are due for a 
washout are taken into the enginehouse, they are blown 
back into a baffled separating box mounted in one end 
of the tank. This box has an outlet outside of the tank 
which is sealed. The dirty water from the loco- 
motives passes through the box while the steam and 
the vapor is separated by the baffles and the latent heat 
extracted by condensation under the cold-water sprays. 
Hot wash-out and fill-up water is provided by the same 
tank, the wash-out water being tempered by a cold- 
water tempering valve at the pump to the proper tem- 
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perature for handling. The tank is vented to the atmos- were made. Another feature is in connection with the 10 
phere and the small amount of vapor that escapes the direct steaming drops installed on the out-door tracks. 
cooling sprays passes off through the vent, eliminating These drops and the connecting lines are run overhead 
back pressure in the tank. under a covered canopy which was designed to permit 
Several unusual features are to be found in the working on the lines and still offer weather protection 
piping arrangement of this terminal. All of the piping for the piping. The canopy is lighted for night work. 
has been installed where possible by means of welded It has been found that with the direct steaming sys- 
joints presenting an extremely neat appearance and _ tem, the radiation from locomotives provides heat for 
Sctiae tineen Aamniiiidien ra enginehouse during the winter months. There has, 

owever, always been a certain amount of condensation 
which collects on the inside of the roof members. This 





Two 7%4-in. by 5-in. by 6-in. Union duplex boiler feed pumps 
One 7%4-in. by 5-in. by 6-in. Union general service duplex 


ae Md has been eliminated by four Modine unit heaters located 
One 6-in. by 3%-in. by 6-in. American Steam Pump Company 2t uniform intervals around the outside circle of the 
duplex steam oil-transfer pump house near the roof, providing a circulation of warm 
on hegre = —, * = a ey capacity ). air which not only stops condensation but supplies what 
Tao Tuthill poe endl a on s ter caeebiins ai te little additional heat is required to maintain a comfort- 
iiamad sation able working temperature in the enginehouse. These 


One Wagner simplex vacuum pump unit heaters are furnished with steam from the steam 
One 12-in. by 12-in. by 12-in. single-stage Union steam- 


- ' . ig ‘ : traps draining the main steam lines throughout the en- 
riven air compressor, Capacity 2ovU cu. . tree air per min. ’ . : 
Ge eee SER te TOE. by thn. Bilce pene. (Ueion =. a condensation — these traps having 
Steam Pump Company) been secured from steam at 225 Ib. pressure flashes 
One Chicago Pneumatic motor-driven compressor 9 in. by into steam again at the lower pressure used in the unit 
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Details of hot-water reservoir and piping 
8 in. sopietaee, Saperte, 1 = S. free air per min. heaters. Make-up steam is supplied as required through 
S : : “ 
One Brown 12-in recording thermometer for feedwater temp+ . reducing valv e. The return * taken into the feedwater 
eontees tank in the boiler room in the winter and in the summer 
One Republic steam flow meter on direct-steaming lines the unit heaters are by-passed and the condensation is 
One Bailey water meter for boiler feed line returned in the same manner. In extremely cold weather 
Two Hays draft gages (double) ’ - 
One Hays COs recorder a vacuum pump is available to take away the condensa- 





tion as rapidly as conditions may require. Unit heaters 
eliminating the necessity for built-up insulation. Al- being equipped with three-speed fans can be regulated 
though there were a great many welds in the piping, to supply the required amount of heat. Each unit heater 
no leaks developed when the final tests on the lines has a capacity of 650 sq. ft. of radiation. 
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New Jersey Central 65-ft. gondola car built by the Bethlehem Steel Company 





New Jersey Central Buys 200 
65-F't. Gondolas 


70-ton cars designed 


with inside width of 


7 ft. 9 in.— Light weight, 69,300 Ib. 


service 200 70-ton capacity all-steel gondola cars 

of exceptional length designed especially for car- 
rying structural steel shapes. These cars, bearing road 
numbers 89000 to 89199 inclusive, were built by the 
Bethlehem Steel Company, Johnstown, Pa. They are 
provided with Hutchins drop-end doors and steel floors. 
A feature of particular interest is that in spite of their 
great length they are so arranged to negotiate curves of 
90-ft. radius, thus enabling them to traverse readily most 
of the curves encountered in railroad yards and on 
manufacturers’ sidings. 

The total length of cars over the end sills is 67 ft. 
The extreme width is 8 ft. 6% in. over the guard angles 
and the height from the top of the rail to the top of the 
sides is 7 ft. 2% in. The net inside length is 65 ft., 
inside height, 3 ft. 6 in.; inside width 7 ft. 9 in., and the 
cubic capacity level full is 1,763 cu. ft., while the light 
weight of the car is 69,300 Ib. 


The Underframe 


Particular attention was given to the design of the 
underframe of these cars, which, on account of their 
length, had to be carefully laid out to provide ample 
clearance between the top of the rail and the bottom of 
the center sill, when passing such locations as the humps 
in classification yards, and also to give proper clearance 
for the trucks on the sharper curves. 

The underframe is of the built-up type with fish- 
belly center sills. The latter are built integral with the 
draft sills, spaced 12%-in. apart and extend from one 
striking plate to the other. The center sill webs are of 
Y-in. plate. They are continuous without splices be- 
tween the draw-gear back stops, and have a 4-in. by 
3¥-in. by ¥%-in. angle outside at the top, and 4-in. by 
3¥-in. by ¥%-in. angles inside and outside at the bottom. 
The depth of the center sill, for a distance of 33 ft. 6 in. 
at the center portion of the car, is 22 in. over the angles. 
The bottom of the center sill clears the top of the rail 
by 1 ft. 97% in. From the ends to a point 18 in. behind 
the bolsters, the center sill is 1334 in. deep, from which 
depth it slopes down to meet the greater depth of the 


, NHE Central of New Jersey recently placed in 


December, 1930 


center portion. A cover plate 7/16 in. thick and 22% 
in. wide, extends without splice the entire length of the 
center sills from one end sill to the other. 

The side sills are built-up integral with the side con- 
struction and provide a clearance at the trucks of 2 ft. 
10 in. from the top of the rail, while at the center por- 
tion they extend to within 2 ft. 1% in. of the rail. 

End sills are of 12-in. channel weighing 25 lb. per 
foot and are in two pieces, each of which extends from 
the center sill to the side of the car. A cover plate ex- 
tending the full width of the car, in the form of a 
pressed-steel angle 7/16 in. thick, is securely riveted to 
the end sill, center sills and corner stakes. 

The body bolsters are built up of four pressed-steel 
diaphragms 3% in. thick, having closed corners, two on 
each side of center sill. The flanges are turned outward 
and the diaphragms in the webs are spaced 7% in. back 
to back. Top and bottom cover plates of 5-in. by 
16-in. steel extend the full width of the car. The bolster 
center filler is combined with the draft-gear back stop 
in a single steel casting secured with %-in rivets. Cast- 
steel fillers are also applied between the bolster webs at 
the side bearings. Pressed steel U-shaped connections 
3% in. in thickness secure the bolster at the side sills, in 
addition to rivets in the end flange of the bolster webs. 

The end-sill diagonal braces are made of pressed steel 
of channel section, 5/16 in. thick and 6 in. wide, with the 
flanges turned downward. They are applied at each 
corner of the car and are so arranged as to provide am- 
ple clearance for the wheels. 

There are nine crossbearers, one located at the center 
of the car with the remainder spaced 5 ft. 7 in. between 
centers. They are constructed with pressed steel dia- 
phragms 5/16 in. thick, flanges 34 in. wide with closed 
corners. The top cover plates are % in. by 6 in. placed 
on top of the floor plates and extend the full width of 
the car. The bottom-crossbearer tie plates are of 3-in. 
steel, 6 in. wide, pass under the center sills and are se- 
curely riveted to the center and side sills. Pressed steel 
pans of 5/16-in. plate with closed corners are applied 
between the center sills at each crosstie. 

The center plates for the body consist of steel drop 
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forgings to A.R.A. standard contour and are riveted to 
the body bolster with eight 34-in. rivets in each center 
plate. 

Built-up sides of the plate girder type, 5 ft. 1 in. deep 
over the angles, extend for a distance of 33 ft. 6 in. at 
the center portion of the car, and then decrease in depth 
to 4 ft. 4% in. at a point 5 ft. 914 in. back of each bol- 
ster, continuing from there at this depth to the end of 
the car. 

The top of the sides is 3 ft. 6 in., inside, above the top 





Principal dimensions of the Central of New Jersey 65-ft. 
gondola cars 


Length over pulling face of couplers..............0005 70 ft. 5 in. 
URED GNUOE SOUNUNEIRIE STIRRED 6 in occ. 0:5. 6010 0 o0's.000 a 0 d00ese 67 ft. 11 in. 
EE ney Cree 67 ft. 
RAAT CETTE ee Ten eC oe 65 ft. 
Ma 0d ack tv asco A ae wucc au emeunees 8 ft. 6% in. 
5 ER RREERRS AAS Sis aera are Pee etree are 7 ft. 9 in. 
Height, top of rail to top of car side...........c eee eee 7 ft. 2% in, 
Height, inside, floor to top of side............ cece eee 3 ft. 6 in. 
Center to center of side bearings............00eeeeee 4 ft. 2 in. 
MeN AG ONE OE ONMGNO. 6 oon csc cc ce ccewscedeeoncase 56 ft. 9 in, 
NI anno cask piennc ce anise acne ed bas wwe ee 5 ft. 8 in. 
NEE (Ol ARIE IIMB aos coco cs cca nsec cnseccanene 2 &. Dd in. 
a oe oo oes or 6 76 “Aa Sw esate 6 4 eA. 0 aN SEDO 1,763 cu. ft. 
REMI paler hnce Siac rac -dre sien algae Aieca wdc Kad SISA EE HS 140,000 Ib. 
I ees nid Kemi Sen aa ade ake ume ase Re 69,300 Ib. 





of the floor. The side web plates are of 5/16-in. copper- 
bearing steel arranged in three sections with splice 
plates, 3g in. by 7%4 in., on the inside. The end side 
sheets are flanged and riveted to the corner stakes with 
rivets, countersunk on the inside. Bulb angles, 5 in. by 
4¥Y in. by 7/16 in., 19.3 lb. per foot, are used at the top 
of the sides and are continuous without splices. The 
bottom angles are also continuous, being 5 in. by 3% in. 





List of specialties applied to the Central of New Jersey 
65-ft. gondola cars 


NS FE TE EE ey ee ee ree Central of New Jersey 
ES eo aa acs woe eae anna naceae Betfilehem Steel Co. 
a areca Sah aleiciquarels. Sex x Bisse eis 200 
HONE IMNENERED, <6 5.0.00. siaeininrcces taiee dain Burnett 
I a eicalgs Der tas}. dais salar a Skiers wa Ave Damascus 
I, TOMMBES, «6.5 5:5.00.0.00.c6cc cess ceesis Schaefer 
ES ONT COLETTE Buffalo 
BE NINE. OIE. isc iecieccpecne tare Westinghouse, sched ule 
KD-1012 
OS OOP EE ECO ETE TET TTT Ajax 
NN grea tik cia iiga cs ersieisin belestla oce.58 Wi Buffalo 
Brake bottom connection..............0000: Schaefer 
MIE eb ipicttstac5, itn od Rede waa s eyo American Brake Shoe & 
Foundry Co. 
NE UMINONIMN goose Ks o/6 sigh meine nie ee National Bearing Metals 
IN sea aa sag, bangla: dia aie me <5.8000kt Corp. 
. Miner 
NN ii ia Caxton ainew ek mare te hs Hutchins 
I Sod alors 6ra6 0 Widg Bie sccaisials kare Ke Wie National Malleable Steel 


Castings Co. (American 
Steel Foundries, Radiai 


type) 
Te Re er er ee ee Miner, A-22-XB 
INI ooo sos ee arcthame creed aaeeied i American Steel Foundries 
SS ROES RRS re rain eer eee Birdsboro (Integral with 
side frame) 
eget NAN ASE EES eerie aera ee P Allegheny Steel Co. 
uts, except safety devices............e0005 Columbia 
Nias autcig 40/5144 elwisia 4'0e-eweone Sherwin-Williams 
SS ERR RE are rere eee rr Paterson-Sargent 
NN digs Wipnaikh din eb at oih.o eh alee i Reading 
I es pxlk thank, & pt Niacersinkic cb keds area Corley 
IE Bag doce ladle era: aigiana SANG vidie.a 6 albcq haces Reading 
RE RE ee rr ee Copper bearing 
adie s cals ids wale a hives 4)s0e'new 0 . Crucible Steel Co. 
STUN OOED oc cciscaecenses Caeee ee Frost Railway Supply Cu. 
NN ia dines od 54674 '0'sia wd 0/0 0.064 Birdsboro 
Truck side frame, cast steel.............. .  Birdsboro 
EN EE eer Hutchins 


Wheels, 850 Ib. single plate cast iron, 100 Reading Car Wheel Co. 


cars 
Wheels, steel A.R.A. 100 cars...........00. Bethlehem Steel Co. 











by % in. Side stakes of 5/16-in. copper bearing steel of 
pressed design 4 in. deep and 7% in. wide, extend the 
full depth of the side. There are 23 of these stakes on 
each side of the car. The corner stakes are % in. in 
thickness and are provided with a stiffening flange at 
the end-door stop. Twelve sets of stake pockets of the 
hinged type forged of mild steel are located on the in- 
side of the car on each side. 

The flooring is of 3£-in. copper-bearing steel, arranged 
in 12 panels, six on each side of the center sill, flanged 
upward at the side sheets and lapping the center-sill top 
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Elevation and floor plan of the Central of New Jersey 65-ft. gondola car 
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angle under the center-sill cover plate. The floor splice 
plates are formed by the crossbearer cover plates. A 
]!4-in. countersunk pipe plug is set flush in each floor 
panel and a )-in. tapered drain hole is provided at each 
plug. These floor outlets are provided to drain the water 
from the car. 


Draft Gear and Trucks 


Miner friction draft gears, class A-22-XB, are used. 
The draft-gear keys are carbon steel forgings, quenched 
and tempered to conform to railroad standards, while 
the draft-gear back stop is of cast steel, cast integrai 
with the bolster center filler. The couplers are Type D, 
with 6-in. by 8-in. shank and the American Steel Foun- 
dries radial-type cast-steel yoke. 

The car superstructure is mounted on _ four-wheel 
trucks with 5-ft. 8-in. wheel base, using Birdsboro cast- 
steel side frames with integral journal boxes for 6-in. 
by 1l-in. journals, Birdsboro cast-steel bolsters and 33- 
in. wheels. 

The designs of these cars were developed by the 
mechanical department of the railroad. The general 
construction and appearance of these cars are shown in 
the illustration, side-elevation and cross-section drawings. 
The list of specialties and the principal dimensions are 
given in the tables. 


Whitcomb Oil-Electric 


Switching Locomotives 
(Continued from page 676) 


castings, carrying three bars through from end to end. 
The bumpers also are steel castings of a size and weight 
required to give the specified weight on driving wheels. 
The underframes, carrying the engines and generators, 
act as cross-braces from one frame to the other, and 
one extra cross-brace is applied in the center of the 
frame to give additional rigidity. In fact, with this 
construction, it is entirely feasible to lift the locomotive 
off the rails by a locomotive crane,:and hook attached 
io one bumper. This was demonstrated in the case of 
an accident in which the rails spread at a switch and 
allowed the locomotive to run on the ground. Under 
ordinary circumstances of this kind, however, the power 
of the locomotive and the fact that it has a rigid wheel 
base, makes it easy to run the locomotive back onto the 
rails under its own power. 

Control of locomotive speed and the various electri- 
cal circuits is accomplished by the use of a Westing- 
house electro-pneumatic control system. This consists 
of master controllers conveniently located in the cab 
at dual operating positions which operate unit switches 
and relays grouped together in a control cabinet located 
above each generator unit and which operate the engine 
throttle so as to vary the engine speed. Each genera- 
tor acts as a series motor to start its engine when con- 
nected across the battery through its series starting 
field. The starting. circuits are controlled by magnetic 
contactors which in turn are remotely operated from 
he controller. 

The main generator also charges the battery at en- 
gine idling speeds. A protective relay prevents the 
closing of the charging circuits until the generator volt- 
age reaches a predetermined value, thus preventing 
damage to the battery from excessive voltage. 

Cut-out switches are supplied in both the control 
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and the battery circuits, enabling the operator to close 
the battery circuit for testing purposes or to cut out any 
one of the four traction motors at will. 

All indicator meters, gages, starting buttons, priming 
devices, control levers and brake valves are so located 
with respect to the engineman that all operations, such 
as cutting in or out of a power plant, control of the 
locomotive and air brakes, can be effected without leav- 
ing the engineman’s seat. Duplication of all control 
apparatus and air brakes enables the crew to work 
from either side of the locomotive and yet be in full 
view of the engineman at all times. 

Thorough ventilation of the cab and engine cooling 
is secured by a push-type fan which draws all air and 
exhaust fumes from the engine compartment, forcing 
it out through radiators mounted at the front of each 
unit. All gases from the engine exhaust are carried 
through stacks well above the roof of the cab. 

The air brake schedule is the Westinghouse Type EL 
combined automatic and straight air with distributing 
valve located in the cab providing easy accessibility for 
cleaning or repairs. Air compressors are the Gardner- 
Denver type of 59-cu. ft. per min. capacity, belt driven 
from the power take-off at the front of each engine. 

The brake riggings, furnished by the American Brake 
Company, are especially adapted for heavy-duty switch- 
ing locomotives. 

The fuel capacity is 400 gal., with tanks so located 
as to provide easy access for refilling and a capacity 
large enough to meet all the demands of the most severe 
service for a full 24-hr. period or longer. 

The batteries for electrical engine starting, initial 
generator-field excitation, headlights, cab lights and con- 
trol apparatus are of the Exide MVH type, having a 
300-amp.-hr. capacity. 

Sanders, of the latest Graham-White type, are de- 
‘signed to assure adequate sanding of the rails at all 
times when maximum adhesion is required. Pyle 
National headlights of standard railway design are used, 
one at each end of the unit. All steps, grab handles 
and other safety appliances are designed and built to 
conform with I. C. C. requirements. 


Special Provision for Operation in Cold Weather 


Another noteworthy feature of the Whitcomb loco- 
motives is the Vapor self-contained heating plant, 
mounted within the cab and so arranged that ample 
heat is provided for the engineman during cold-weather 
operation. During layover periods, in freezing weather, 
warm water from the heater is allowed to circulate 
through radiators and cylinder blocks, eliminating the 
necessity of using an anti-freeze solution in the engine- 
cooling system. 

To promote easy starting and insure instantaneous 
flow of warm oil, when starting, to all engine bearings, 
all crankcase oil is pumped back into a main supply 
tank which is kept heated from the hot-water heating 
unit and. returned to the crankcase only as needed. 

Firty Years Aco.—The committee on performance of loco- 
motives of the American Railway Master Mechanics’ Associa- 
tion [now Division V—Mechanical, American Railway 
Association], in its report at the annual meeting at Cleveland, 
Ohio, states that it is “of the opinion that the consolidation 
engine is destined to be the coming engine for heavy freight 
service. At a speed of not to exceed 12 miles per hour, it is 
best adapted, all things considered, for general freight service, 
while with a speed of not to exceed 15 miles per hour, the 
Mogul engine will give very good results. For fast freight and 
where a speed of 20 miles an hour is sometimes necessary, the 
American or eight-wheeled engines would no doubt be most 
economical.”—Railroad Gazette, May 21, 1880. 
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Air Consumption of Sand Hoists 


Most efficient rate of air flow for various 


SIZe delivery pipes determined by Frisco tests 


By S. H. Acker 


Assistant Engineer of Tests, St. Louis-San Francisco 


vices used by the railroads, often suffers neglect 

because it is so dependable in service and simple 
in operation that little thought is given to its improve- 
ment. In fact, it is rather common practice to use com- 
pressed air for various purposes at terminals with little 
regard for the cost of the air or the quantities used. It 
is only when the capacity of the compressors is ex- 
ceeded that a survey is made to determine where the 
demand can be cut down without imposing a handicap 
on working conditions. 

In the particular case under discussion, an investiga- 
tion of sand hoists was instituted to determine the size 
of compressor that should be installed at each of three 
outlying points on the St. Louis-San Francisco where 
there was no use for compressed air excepting to hoist 
sand for locomotives. It was desired to use the smallest 
compressor that could be depended on to do the work 
reliably. 

The pursuance of the investigation led to some inter- 
esting developments that led, not only to the solution 
of the immediate question, but to the development of 
general rules applying to installations already in use 
which resulted in a material saving of air. This saving 
was both in the total quantity of compressed air re- 
quired to lift a given quantity of sand and in lowering 
the demand ; that is, the cubic feet of free air per minute 
taken from the air supply lines. This saving was made 
by merely introducing chokes in the air supply line at 
negligible cost. 


r [ sand hoist, in common with some other de- 


Typical Operation of Sand Hoist 


The construction and operation of compressed-air 
operated sand hoists vary chiefly in detail; the essential 
principles remain the same. The sand is first dried and 
screened to separate the rock and foreign material, the 
screened sand falling into a hopper located under the 
screens. The sand is then allowed to flow from the hop- 
per into the sand drum of the hoist proper. The sand 
valve in the top of the drum is closed when the drum 
is full and compressed air admitted through the air 
supply line. The air passes through the sand discharge 
line carrying the sand with it to the storage bin located 
at a convenient height to supply the locomotive sand 
domes by gravity. 


Test Developments 


The points at which the sand hoists were tested will 
be referred to as stations A, B, and C. Originally the 
sand delivery pipe at station A was 4 in. in diameter. 
A 1%-in. air supply line which lead to the sand house 
was reduced inside the house to a 3%4-in. pipe 10 ft. long 
leading to the sand drum. An attempt was made to check 
the air consumption of this hoist with a l-in. toolometer, 
but the flow of air was far greater than 100-cu. ft. of free 
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air per minute, the capacity of the meter. A check was 
made by counting air compressor strokes when the load, 
with the exception of the sand hoist and leakage, was off 
the line. The volumetric efficiency was assumed to be 
85 per cent and the leakage deducted from the theoreti- 
cal amount of air used. The sand hoist was calculated 
to use 291 cu. ft. of free air per minute at about 100 
lb. per sq. in. pressure. This consumption was greater 
than expected, so further tests were conducted with a 
2-in. toolometer having a range of slightly over 300 cu. 
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Diagrammatic sketch of the hoists at stations A and B, 
showing piping characteristics of each 


ft. of free air per minute. A 2%4-in. pipe was substi- 
tuted in the sand delivery line in the place of the 4-in. 
line on some of the tests in an attempt to reduce the air 
demand. This was but partially successful as it lowered 
the consumption from 320 cu. ft. of free air per minute 
tc 283 cu. ft. On account of increased friction losses 
in the smaller pipe, the time required to lift a given 
quantity of sand was increased so that 365 cu. ft. of 
free air were required to lift 1 cu. yd. of sand where 
the 4-in. delivery line required but 301 cu. ft. 

It was then attempted to lower the demand for air 
by placing chokes in the air supply line. This was much 
more successful than decreasing the diameter of the 
sand delivery line. The use of chokes not only cut down 
the cubic feet of free air used per minute, but also cut 
down the total amount of air used to lift a given quan- 
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tity of sand. The various readings are given in the 

table recording the results of the tests at station A. A 

study of the readings shows that in general the restric- 

tion of the air supply not only decreased the rate of air 
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Diagrammatic sketch of the hoist at station C 


flow, but also decreased the total quantity of air used 
to lift a given quantity of sand. Upon choking the flow 
of air in the air supply line with a 3%-in. orifice, how- 
ever, the total air required began to increase when using 
a 4-in. sand delivery pipe. 

The investigations were pursued further by checking 
the air consumption of the sand hoist at station B. This 
hoist had two 45-deg. bends and one 90-deg. bend in the 
sand delivery line and carried the sand 13% ft. higher 
than the hoist tested at station A. The discharge pipe 
for the sand hoist at station B was 3 in. as compared 
with the 4-in. and 2%4-in. discharge pipes used at station 
A. The effect of the longer pipes and additional bends 
is reflected in the fact that it required more air to hoist 





















































a cubic yard of sand with the hoist at station B than 
at station A. The air supply line at station B was 
choked until the air flow was too weak to maintain the 
sand discharge and the pipes clogged. The results of the 
tests run at station B are shown in one of the tables. 
The number of cubic feet of free air per minute used 
at station B was maximum at the start of all tests where 
a 3-in. or larger choke was used. The average are the 
average of maximum and minimum readings. 

The data gathered from the tests run at stations A and 





Cubic Feet of Air Per Cubic Yard of Sand Lifted in the 
Tests at Station A 


Cu, 
Cu. ft. air per Size Size 
air Cu. yd. - Time, cu. yd. sand Size air choke in 
Run permin. san sec. sand _ pipe, in. pipe, in air line 
1 291* .810 32 200 4 14—% None 
2 320 -707 40 301 a 14—H% None 
3 283 .774 60 365 2% 14—% None 
4 240 BEY 3 60 328 2% 14—% Y% in 
5 156 .732 75 267 2% 1%4—% ¥% in 
6T 146 .741 85 278 2% 1%4—% ¥% in 
7 148 .717 72 247 2% 1%4—% ¥% in 
8 221 -830 45 200 4 14—% ¥Y in. 
9 173 .790 55 201 4 14—% ¥% in. 





* Calculated. The air flow was metered in all other tests. 
Tt In run No. 6 the air supply was throttled down; on all other runs 
the valve was open. 





B were plotted, giving curves showing the cubic feet 
of free air per minute against the cubic feet of air 
required to lift a cubic yard of sand. These are shown 
in Fig. 1. An analysis of the results indicated that the 
quantity of air required to hoist a given quantity of sand 
t the most efficient rate would vary with the size of 
sand delivery pipe. Accordingly a check was desired 
of a sand hoist having a smaller sand delivery line. 

A hoist at a third station, designated as C, having a 
1%4-in. sand delivery line, was then selected for testing. 
The air supply line to the sandhouse was 1-in. in diam- 
eter but inside the house, leading to the drum, it was 
reduced to 3%4-in. 

On account of the large variation in air flow during 
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the individual tests at the station C, it was necessary to 
plot curves in Fig. 2, showing the air flow with the dif- 
ferent size chokes in the air line. It might be noted that 
the 114-in. sand delivery line restricts the flow of air 
from the sand drum so that a pressure is built up in the 





Cubic Feet of Air Per Cubic Yard of 
Tests at Station B 





Sand Lifted in the 


Air Cu. ft. Size 
pressure, lb. Cu. ft. air per min. Cu. yd. air per choke 
—_—aJ ORO sand Time, cu. yd. — inair 

Run max. min max. min. avg. lifted sec. sand line, in. 
1 90 90 257 237 247 .378 - ack None 
2 78 78 198 173 185 378 40 326 None 
3 92 90 293 227 260 .378 40 356 None 
4 91 89 279 216 247 .378 31 338 None 
5 75 75 194 146 170 .378 40 300 WA 
6 90 90 221 173 197 .378 40 348 WA 
7 98 98 166 148 157 .378 43 298 ¥% 

8 96 90 160 133 149 .378 43 283 
9 97 97 82 82 82 .378 75 271 A 

10 100 100 82 82 82 .378 75 271 A 

11 100 100 46 46 46 .378 900 * ts 

12 100 100 46 46 46 .290 240 634 ts 

13 112 105 34 34 34 None 900 aa \% 





| 


* The last portion of sand is carried out of the drum at a very slow 
rate; run 12 which was stopped before all the sand was removed should 
be used for the fg-in. choke. 





drum that eventually equalizes the rate of air flow into 
the drum and up the sand delivery pipe. 

The average rate of air flow for the various size 
chokes used in the air line of station C was obtained 
by planimetering the area below the curves which were 
plotted from readings taken at 15 sec. intervals. The 
curve for the 34-in. open pipe represents the first three 





Cubic Feet of Air Per Cubic Yard of Sand Lifted 
at Station C 


Air 
pressure, Cu. ft. Cu. ft. Size 
Ib. air per min. Time air per choke 
ee FT Cu. yd. cu. yd. inair 
Run max. min. max. min. avg. sand min. sec. sand _ line, in. 
1 78 40 152 44) {.311 1 35) A, 
2 82 50 154 48 79 4.311 1 oI 418 u% 
3 82 48 163 45 L311 1 40 % 
4 85 40 151 49 79 311 1 40 423 Y 
5 85 60 115 40) f.311 1 45) 3 {¥ 
6 82 55 118 40 6 311 2 of 380 He 
7 8? 80 39 2) 4 f311 4 2.2 379 St 
8 85 78 41 295 311 3 40f ts 
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runs shown in table recording the results of tests at sta- 
tion C. The curve for the %-in. choke represents run 
4, the curve for the 3¢-in. choke represents runs 5 and 
6, and the curve for the 3/16-in. choke represents runs 
7 and 8. Run number 9 was obtained by throttling the 
air flow down to a practically uniform rate with a valve 
in the air line. 


320 






Cubic Feet Free Air Per Minute 


Gubic Feet Free Air Per Cubic Yards at Sand. 
Fig. 1—Curves plotted to show the air flow with different 


size chokes in the line and to obtain the most efficient 
rate of air flow required at each of the three stations 
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All attempts to lift sand with less than 19 cu. ft. of 
free air per minute resulted in the sand clogging the 
sand delivery pipe. 


Analyses of the Test Data 


An inspection of the curves in Fig. 1 shows that the 
most efficient rate of air supply at station C is about 27 
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Fig. 2—Curves showing the rate of air flow at station C 
with various size chokes in the air supply line and 
amount of air to lift one drum of sand 


cu. ft. of free air per minute. This gives a velocity of 
2,200 ft. per min. in the 114-in. sand delivery line. The 
curve for station B shows the most efficient rate of air 
consumption to be about 100 cu. ft. of free air per 
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Fig. 3—Curves showing the demand in cubic feet per min- 
ute for different size sand-delivery pipes 


minute giving an air velocity of 2,015 ft. per min. up the | 
sand delivery pipe. Similarly, at A, the hoist operated 
most efficiently with 190 cu. ft. of free air per minute, 
or a velocity of 2,170 ft. per min. up the sand delivery 
pipe. 

The above figures will be affected to some extent by 
air leaks in the sand hoists, but it is something more 
than a coincidence that the most efficient velocity of air 
flow in the sand delivery pipe checks so closely on three 
different installations. It is logical to expect that a cer- 
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tain velocity of air flow will carry sand more efficiently 
than any other velocity, regardless of the design of hoist. 
This velocity is around 2,000 to 2,200 ft. per min. for 
the sands used during the tests, which should not vary 
appreciably for any dry locomotive sand. 

The above velocity gives a method of checking sand 
delivery-pipe sizes with air demand under most efficient 
working conditions. The curves in Fig. 3 were drawn 
to show the air demand in cubic feet per minute for dif- 
ferent size sand delivery lines. Caution should be exer- 
cised in applying this curve, since there is no factor of 
safety and, particularly with the smaller size pipes, a 
slight reduction of the air supply below the most 
efficient operating rate will cause the sand to clog in the 
sand delivery pipe and render the hoist inoperative. 

A comparison of the two curves in Fig. 1 for the hoist 
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Details of the sand drum used at Station B 


at station A shows that although a smaller sand delivery 
pipe requires a smaller rate of air supply, the total quan- 
tity of air required to lift a cubic yard of sand is greater 
for a small pipe than a larger one. A comparison of 
the curve for the hoist at station B with a 3-in. sand 
delivery line with the curve for the 2%4-in. sand delivery 
line at station A shows that the more severe bends and 
the greater height of the hoist at station B resulted in 
a greater consumption of air to lift a given quantity of 
sand even though the sand delivery pipe was larger. In 
other words, the most efficient rate of air flow with a 
given size delivery pipe is the same for all installations, 
but the time required to lift the sand will vary with the 
amount of friction introduced in the sand delivery lines 
by length of pipe and bends. Also a larger sand delivery 
pipe will require a greater air flow than a smaller, but 
the time required’ to lift a unit quantity of sand will be 
less than to lift the same quantity with a smaller pipe 
installed in the same manner. 


Conclusions 


The air consumption of existing sand hoists, both rate 
of flow and total quantity, may be reduced by placing a 
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3-in. choke in the air line of a hoist employing a 4-in. 
and 3-in. sand delivery pipe, a 14-in. choke in the air line 
of a hoist using 2-in. or 2%-in. delivery pipes and a 
3/16-in. choke in the air line of a hoist with a 1%-in. 
delivery pipe. (The use of a %-in. choke will reduce 
appreciably the time required to hoist sand with a 
114-in. delivery line. This should be used when a sav- 





Recommended Available Air Supply for Sand Hoists with 
Various Delivery Pipe Sizes 
Cu. ft. of free air per min. 


pone 
Most 


Recommended 

Sand efficient rate available 

delivery pipe of air flow air supply 
BAS ons vcs aven acie so esie neice easeawe 25.7 40 
MER eee Selah ss Ae ua a A ew a laa se Gok 45.8 60 
BONE, RSH StAtacsyebea askin shee tia eee 71.6 75 
ears IE ic ceo ram ta dng in th una eke 103 105 
PRT piesa abies ck es eno bs eh ane 141 135 
OO a. 0sshacksnenwneene ee nbaa sean 185 180 





ing of 5 min. per cu. yd. of sand warrants an increase 
in the total quantity of air used. The air is assumed 
to be 90 Ib. gage pressure.) 

For the purchase of compressors or calculations of 
cubic feet of free air per minute required to operate 
sand hoists with various sizes of delivery pipes, figures 
were tabulated showing the recommended available air 
supply. These figures are shown in one of the tables. 

The reason for allowing a surplus of air for the small- 
er pipe sizes and not for the larger sizes, is that with 
the smaller delivery pipes a small decrease in the amount 
of air supplied, or a small increase in the amount of air 
lost through leakage will cause the hoist to fail, while 
the larger size delivery pipes will continue to function 
some time after the rate of air supply has been lowered 
beyond the most efficient point. Seventy pounds air 
pressure will be ample for the smaller hoists. 





Zann w ecient, 


Keystone Photo 
Great Britain’s demonstration freight train entering 
Victoria Station, London 
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ALR. A. Billing 





Compliance with Rule 4 prescribing use of defect 
and joint evidence cards would facilitate 


Committee on A.R.A. Billing, Car Department 


| ao. is an abstract of the report of the 
Officers’ Association, which was presented during 


the meeting on car in- 
terchange rules at the 
convention of the asso- 
ciation held at Detroit, 
August 26 to 28, inclu- 
sive,* by E. S. Swift 
(chairman), chief A.R. 
A. clerk, Wabash, Deca- 
tur, Ill. In presenting 
this report, the chairman 
emphasized that the an- 
swers to the questions 
are merely the opinion of 
the majority of the com- 
mittee and are in no 
sense to be considered 
official until and if fa- 
vorably acted on by the 
Arbitration Committee 
of the Mechanical Divi- 
sion, American Railway 
Association. The three 
letters pertaining to Rule 
4, abstracts of which are 
included in this report 
were submitted by im- 
portant trunk-line car- 
riers and are published 


“Reports of the second annual 
convention of the Car Depart- 
ment Officers’ Association were 
published in the Railway Mechan- 
tcal_ Engineer for September, 
1930, page 503, and October, 
1930, page 561. 
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in terchange of cars 


Better Protection for Defect Cards 
CuIcaco. 
To THE COMMITTEE: 

I am convinced that the interchange of equipment would 
be facilitated and greater accuracy prevail in the issu- 
ance of defect cards at interchange points, if there was 
an honest and general effort made by all concerned in the 
application of A.R.A. Rule 4, first paragraph. 

My personal attention has been called to many cars 
bearing apparent delivering-line damage, brought about 
on account of cornering, side swiping, or derailment, and 
in many instances partial repairs (particularly repairs to 
safety appliances) have been made, with no card on the 
car to cover delivering-line damage not repaired. It is 
true that there is no way of telling when or where this 
damage occurred, and I feel safe in saying that 75 per 
cent of the defect cards issued at interchange points are 
not issued against the line responsible for the damage. 
It is evident that no effort is being made to protect this 
damaged equipment at points where damage occurs, or, if 
such cars were properly protected, then it is apparent 
that the cards have become lost off the cars. 

Treating with this question of lost cards, I am con- 
vinced that the time is at hand when some arrangement 
must be made to protect defect cards, and that a receptacle 
of some kind should be devised and applied to all equip- 
ment, for the proper protection of defect cards, which 
under present conditions are being either removed or lost 
off enroute, due to the manner in which we are forced 
to apply them. 
REPRESENTATIVE OF Roap A. 





to develop further discussion. 
lected list of questions and answers follows: 
Your committee circulated letters to all railroads and 


The report with a se- 


private lines inviting 
questions and _ recom- 
mendations on the rules 
which would clear up 
many disputes now be- 
ing conducted between 
various roads. It has 
been our intention to 
give our opinions on 
billing matters and rec- 
ommend changes, which 
we felt would reduce to 
a minimum the cost of 
correspondence over car 
repair-bills. 

The response to these 
circular letters far sur- 
passed our expectations, 
and the questions asked 
indicate clearly that there 
is room for advancement 
in the billing rules, and 
a field of opportunity for 
this committee. 

[A list of questions 
selected from those sub- 
mitted to the committee, 
together with answers 
which we submit for 
your approval, follows 
—EDpirTor. ] 


Question—Rule 66: Does 
the car to be repacked, 
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after the 12-month period has expired, have to be shopped for 
some other defect before the journal boxes can be repacked, 
or could a car in the transportation yard, previous packing 
date “over date” but OK otherwise be shopped on the “over 
date” account alone, and boxes be repacked? Answer—li the 
old date is over 12 months, or the car bears no date of last 
packing, the car can be shopped for the packing of the boxes, 
regardless of any other defects. 

Question—Can any additional charge be made for rivets se- 
curing safety appliance, etc., to the tanks of tank cars outside 
of the charge allowed for rivets in Items 439, 440, and 441 of 
Rule 107? Answer—Labor charge for renewing safety appli- 
ances riveted to tanks of tank cars should be charged at the 
rate provided in Item 443 of Rule 107. Material in rivets to be 
charged on weight basis. 

Question—Can the material charge for a second hand brake 
beam and labor for renewal and repair of the same be made 
when the beam is removed and replaced to apply a truss rod 
nut 134 in. or under? Answer—Charge for the application of 
a truss-rod nut to a beam, where the beam is renewed and re- 
paired, should be in accordance with the material allowance for 
a second-hand beam of the type required, plus labor as pro- 





should the coupler applied be considered as scrap and no charge 
made for labor or material, the car owner having claimed 
wrong repairs? Answer—Ii the repairs made were neither 
standard to the car nor A.R.A. standard, wrong repairs were 
made provided the car did not have a clearance tor a 7-in. 
shank. If a defect card was not applied to the car at the time 
repairs were made, adjustment should be made in line with 
Interpretation 4 to Rule 87 and Interpretation 15 to Rule 17. 

Question—A tank-car crown sheet weighing 4,370 lb. is re- 
moved, repaired and replaced. What is the proper manner of 
charging the labor for this work? Answer—Labor for remov- 
ing and replacing the tank sheet should be actual labor at the 
rate provided in Item 443, Rule 107. The labor for repairing 
should be 4,370 Ib. at $1.90 per hundred as per Item 441, Rule 
107. Material only of rivets to be charged. 

Question—A new 80M axle and new wheels are applied to 
road A car June 11, 1928 by road B and are removed by road C, 
February 21, 1929, the repair card showing axle removed as 
having a 6 7/16-in. wheel seat. Does the repair card of road C 
act as a joint evidence under Rule 90 that road B applied a 
second-hand instead of a new axle, and if so should road B 
refund the full amount for the difference between a new and 














vided by Item 45 of Rule 107. 

Question—What is the proper 
labor charge for the application 
of a brake top rod when the car 
is jacked for other repairs? 
Answer—The labor charge to 
be made for one connection pin. 
The jacking of car includes 
the repairing and renewing of 
one pin. 

Question—In making repairs 
to a refrigerator car on author- 
ity of a defect card, is the 
owner justified in charging 2 
cents per pound for galvanizing 
the sill step, and grab iron, also 
bolts which secure the same to 
the car? Answer—The A.R.A. 
allowance for wrought iron will 
include the cost of galvanizing 
or any other special process ne- 
cessary for such material. 

Question—Is a wooden dead 
block, properly framed with new 
lumber, drilled and plated with 
a striking plate and applied in 
a workmanlike manner, in place 
of a broken metal striking cast- 
ing, an owner’s defect or wrong 
or temporary repairs? Answer 
—Where the work is performed 
in a substantial manner it 
should be considered wrong re- 
pairs and _ properly _ billable 
against the owners, the repairing 
line to attach its defect card for 
“labor only” to the car. 

Question—Effective August 1, 
1929, car owners are entitled to 
protection on a basis of wrong 
repairs for the removal of 
wheels on account of being out 
of gage or for oil seepage, pro- 
vided the wheel is removed 
within one year from the date of 
application. Does this rule pro- 
vide protection to an owner 
where the wheel is applied prior 
to August 1, but removed sub- 
sequent to August 1, if within 
one year? Answer—If a wheel 
is removed on account of these 
defects subsequent to August 1, 
the owner is entitled to the pro- 
tection provided, if the wheels 
were applied within one year. 

Question—A broken 5-in. by 
5-in. by 8'4-in. coupler, standard 
to the car is removed, on ac- 
count the owner’s defects, and 
a new 5-in. by 7-in. by 8%-in. 
type D coupler, is applied. 
Should the charge be for labor 
and the value of the type D 
coupler or labor and value of 
a new 5-in. by 5-in. coupler, or 
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Intent of Rule 4 Not Observed 


CHICAGO. 
To THE COMMITTEE: 


If the provisions of the first paragraph of 
Rule 4 were complied with, a large amount of 
our present troubles resulting from misplaced 
responsibility at interchange points would be 
practically eliminated. 

I appreciate that more defect cards are being 
issued by handling lines for damage developing 
while equipment is in their possession than ever 
before. Apparently this carding is done where 
damaged cars reach repair tracks of the damag- 
ing line, but many cars are being damaged to 
the extent that defect cards are in order, under 
the provisions of the interchange rules, which 
do not reach repair tracks. It is apparent that 
defect carding at the first available point on a 
handling line, as provided for in Rule 4, is 
simply not being done, and apparently little ef- 
fort is made to enforce the provisions of the 
rule. While it may be true that all concerned 
have been properly informed as to the intent and 
purpose of the rule, it is apparent that very few, 
if any, railroads are following the practice of 
enforcement to the end intended. 

The present interchange rules are favorable 
to the car owner who desires to maintain a high 
standard of maintenance, but, with few excep- 
tions, equipment is not maintained to the stand- 
ards required in accordance with the A.R.A. 
rules. To the contrary, it seems to be the gen- 
eral practice to permit equipment with defects 
which should be repaired to remain in service 
until such time as cars go through the shop for 
class or general repairs, in preference to shop- 
ping cars and making immediate repairs. Par- 
ticularly is this true of steel equipment which 
can be and actually is permitted to remain in 
service with damaged parts that are practically 
destroyed. For example, thousands of steel 
hopper and gondola cars are moving in service 
throughout the country with metal side stakes 
cut through to the side sheets, body-bolster webs 
and cover plates cut by wheels, underframes dis- 
torted, and other similar damaged conditions, 
which are apparent to those who observe. 

The judgment used by the inspectors is, to 
a great extent, based on the policy of the com- 
pany employing them. 

REPRESENTATIVE OF Roap B. 





second-hand axle or 50 per cent 
and road C refund 50 per cent? 
Answer—lf the car was not on 
the owner’s rails between the 
dates that the axle was applied 
and removed, the repair card 
acts as a joint evidence under 
Rule 90 and road B should re- 
fund the full amount of the 
charge for the difference be- 
tween the new and second-hand 
axle. The 50 per cent clause 
only affects axles removed with 
long journals. 

Question—Referring to Item 
160, Rule 107. Single-sheated 
box cars are equipped with a 
back door stop which is bolted 
through a block which sets the 
stop out from the posts. The 
same bolts fasten both the door 
stop and block to the car. Where 
both of these items are removed 
at the same time should 2 hr. be 
charged for each or should .2 
hr. cover both items? Answer— 
The .2 hr. Item 160, Rule 107 
covers labor for each item when 
renewed at the same time. 

Question—Referring to Item 
202-B, Rule 107. Does the labor 
charge of 4 cents per foot for 
the application of nailed fascia 
include the repair and renewal 
of corner iron bolts or the re- 
pair and renewal of roof flash- 
ing, which must necessarily be 
removed to apply the fascia? 
Answer—The labor of renewing 
fascia Item 202-B, Rule 107, 
does not include the labor for 
repairing and renewing of 
corner iron bolts or roof flash- 
ing. 

Question—Under Rules 101 
and 107, effective January 1, 1930, 
what is the proper charge for 
the application of a 5-in. by 9-in. 
journal bearing? Answer—Ma- 
terial $1.77, labor 7/10 hr. 

Question—With reference to 
Rule 91, repair cards with 
wrong number. Should not the 
repairing line furnish a correc- 
tion or counterbilling authority 
for failure to do so, subsequent 
to the bill being passed for pay- 
ment, regardless of the amount 
of the exceptions? Answer— 
If the total amount of excep- 
tions, which include wrong num- 
bers and exceptions, do not 
amount to $1.00 in aggregate, 
no exceptions should be taken 
under Rule 91. A bill should 
in such case .be passed for pay- 
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ment before exceptions are taken. 

Question—The 1930 A.R.A. Rules state where a car bears a 
previous stencil for an old-style coupler, this stencil must be 
changed when an A.R.A. type D coupler is applied. When a 
repairing road fails to change the stencilling in such case what 
overcharge can the owner demand? Answer—A counterbilling 
authority should be furnished the owner for the difference be- 
tween the common and type D coupler. 

Question—Is there not a conflict between the first and second 
paragraphs of Interpretations 4+, Rule 87, Supplement No. 1, ef- 
fective August 1, 1929? Answer—No. The first paragraph refers 
to the repairing road, making it optional as to whether it ap- 
plies a defect card for wrong repairs or marks the repairs card 
“No Bill.” The second paragraph refers to the owning road 
and makes it optional as to whether it requests a cancellation 
of the charges or not. 

Question—Is it necessary to show on a billing-repair card 
what a car is shopped for when the journal boxes are repacked, 
in cases where the old date is over one year or the car bears 
no previous date of packing? Answer—No. 

Question—Interpretation No. 22, Rule 17, 1929 Rules, has 
been omitted from 1930 rules. Is this interpretation still 
effective after January 1, 1930? Answer—Yes, This same rul- 
ing has been inserted in Rule 104, fourth paragraph on page 148, 

Question—Under Rule 104, can a charge be made for a sec- 
ond-hand beam and labor of one hour for the application of a 
1%-in. truss rod nut where the beam is removed to perform 
this work? Answer—Yes. 

Question—A car received in interchange with a chipped rim 
wheel is carded to the repair track for repairs as an owner’s 
defects. While switching to the repair track, the car is derailed 
on account of the chipped rim. Does Rule 32, Section A pro- 
hibit a charge against the owner for wheels? Answer—Yes. 

Question—Under Rule 81, what adjustment can a car owner 
request where wheels have been 
removed for oil seepage or on 
account of being loose within 
one year from the date of appli- 
cation? Answer — Counterbill- 
ing authority should be fur- 
nished for the expense of cor- 
recting wrong repairs. 

Question—What is the proper 
charge and credit for a plain- ~ 
handle angle cock applied on an 
S. L. angle cock removed on ac- 
count of being defective? Au- 
swer—No charge is made for the 
angle cock applied and $1.50 
credit is made for the angle cock 
removed. 

Question — A 60M-capacity 
axle is applied by a foreign line 
with a 5 9/16-in. wheel seat. 
This axle is removed by an- 
other road 11 months later, on 
account of a cut journal. A 
card showing the wheel seat to 
be 53-in. or scrap is made out 
and a charge is made against 
the owner. What protection 
has the owner in such cases? 
Answer—The repair card of 
second road serves as joint evi- 
dence under Rule 90, providing 
the car was not on the owner’s 
rails between the two dates. The 
road applying the axles must 
furnish a counterbilling author- 
ity for the charge made against 
the owner for. the axle. 

Question—Under Rule 60 
where air brakes are cleaned 
twice within 60 days and a sec- 
ond card is used as joint evi- 
dence, what time limit has the 
owner to take such exceptions? 
Answer—The same time limit as 
joint evidence cards, 16 months. 

Question—What is the proper 
manner for charging for the ap- 
plication of Simplex truck bol- 
sters to foreign cars? Answer 
—Simplex truck bolsters are not 
considered manufactured  ar- 
ticles and charge should be ren- 
dered on a weight basis as per 
Rule 101. 


To THE COMMITTEE: 


some form or other. 


ies to their neighbors. 
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Honest Compliance with Rule 4 Needed 


The rules have probably progressed as far 
as practical with the times, in order to meet 
the wishes of the majority of the members. I 
fully realize it would be practically impossible 
for the framers of the rules to give a clear in- 
terpretation that would not be misconstrued in 


As an illustration, and referring particularly 
to A.R.A. Interchange Rule 4, I know of no 
other rule about which so much discussion has 
followed, relative to its proper interpretation and 
application. This rule has been somewhat mod- 
ified in order to bring about a better understand- 
ing, and yet there seems to be some who appar- 
ently do not understand its provisions, or who 
willfully violate its provisions. The only trou- 
ble experienced with this rule is that the han- 
dling line does not exercise due diligence in its 
application, by issuance of its defect cards for 
damage sustained on its lines. Unfortunately 
it has been the practice of most railroads to ap- 
ply more critical examination of equipment ten- 
dered them by connecting lines than on deliver- § 2%4-in. decking is applied in 


you can draw the conclusion that greater ex- 
penditures are made for inspection on receipt 
than on delivery. In other words, if conditions 
were equal, little trouble would be experienced, 
and responsibility would be fully covered. 

From observation, I am convinced that little, 
if any, effort is being made properly to protect 
damage occurring on the handling line and prior 
to the tendering of equipment in interchange. It 
appears that the remedy for the present condi- 
tions at interchange points is in our hands, if 
we will make an honest effort to comply with the 
provisions of present Rule 4. 

REPRESENTATIVE OF Roap C. 





Question—Where a standard arch bar and bolts are applied 
per Rule 26 and the repairing line fails to apply nut locks, what 
adjustment should be made with the car owners? Answer— 
Counterbilling authority to be furnished for the value of 
the nut locks in excess of 13 in. plus labor for repair and 
renewal of the box and column bolts and labor for jacking. 

Question—Is it permissible to make a charge for jacking 
where it is necessary to raise a car to apply draft casting rivets 
or other items applied on a rivet basis, not specifically covered 
by the rules? Answer—Charge can be made for jacking only 
where the item specifies. 

Question—What is the proper labor charge for a cylinder 
gasket renewed in connection with either a cylinder or reser- 
voir renewal. Item. 29, Rule 111 not involved? Answer—No 
labor charge for cylinder gasket in such. cases. 

Questton—Should a table of weights for flat-rolled iron bars 
be used for determining weights of pressed or structural steel 
parts? Answer—No. Use actual scale weights. 

Question—What is the proper labor charge for sections of 
cross ties, size approximately 4 in. by 9 in. by 4 ft. 6 in. where 
standard to the car? Answer—In view of no specified labor 
charge for such repairs, Item 433 of Rule 107 should be 
charged. 

Question—What is the proper manner of charging for the 
removal of a 60M capacity axle on authority of a defect card 
for a cut journal when the axle is also scrapped on account of 
a low wheel seat or center? Answer—Labor, brass, bolts, etc., 
to be charged against the company issuing the defect card. 
Material charge of axle to be charged against the owner. See 
Section B, Rule 86, also Interpretation 1 to Rule 86. 

Question—A car is shopped for repairs to damage caused 
by a derailment to the A end of the car only. The B end was 
not derailed. After receipt on the repair track, the foreman 
discovers a chipped rim wheel at the B end. Should the cost 
of changing such wheel be as- 
sumed by the repairing line or 
by the owner? Answer — Cost 
of changing wheels should be 
assumed by the repairing road. 

Question—A car is shopped 
for a broken bottom arch bar, 
owner's responsibility, top bar 
and tie bar O. K. The repairing 
line changed both the top and 
bottom bars to agree with the 
requirements of Rule 26. Can 
the owner be charged with the 
cost of bars which are not de- 
fective? Answer — ‘Charge 
against the owner should be 
confined to the defective bar. 

Question—What is the proper 
labor charge for applying a ver- 
tical coupler key, it not being 
necessary to repair and renew 
the gear or coupler? Answer— 
In view of no specified charge 
in the A.R.A. Rules, actual labor 
should be charged. 

Question — When _ multiple- 
wear wrought steel wheels, not 
full-flange contour, are applied 
and multiple-wear wrought steel 
wheels removed are scrap, is the 
car owner entitled to credit for 
turning? Answer—No. 

Question—When wrong re- 
pairs are made, for example: If 


Curcaco. 


place of 2%-in. standard to a 
car, is the car owner justified 
in requiring the repairing road 
tb confine its charges to owner’s 
standard, without use of joint 
evidence? Answer—Yes. Where 
the repair records show this in- 
formation. 

Question—Who is responsible 
for axles with wheel seats be- 
low the scrapping limit, removed 
account of a cut journal or slid 
flat wheels? Answer — The 
owner is responsible for 60M- 
capacity axles having a small 
wheel seat with a cut journal. 
The handling line is responsible 


(Continued on page 695) 


From this standpoint, 
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Canadian National 4-6-4 type locomotive built by the Montreal Locomotive Works, Ltd. 


Five 4-6-4 Type 


Locomotives for 


the Canadian Nattonal 


Designed for fast passenger service—Special attention 


given to producing attractive appearance 


in service by the Canadian National on its “In- 

ternational Limited” between Montreal, Que., 
and Chicago. These locomotives, which were built by 
the Montreal Locomotive Works, Ltd., were especially 
designed to present an attractive appearance. Practical- 
ly all of the piping, especially that above the running 
board, is concealed beneath the jacket of the boiler. The 
jacket is of polished steel, while the other parts of the 
locomotive are finished in black Duco. The hand rails, 
which extend along the sides of the boiler from the 


| \ IVE 4-6-4 type locomotives were recently placed 


cab to the front bumper, are of stainless steel. The air 
compressor, headlight generator, and piping under the 
smokebox are concealed by a vertical plate. The sand 
box is not located in its customary place on top of the 
boiler, but has been placed inside the smokebox. 

The new locomotives exert a maximum rated tractive 
force of 43,300 lb., which, with the tractive force of a 
Franklin trailing-truck booster of 10,100 Ib., gives a 
tractive force at starting of 53,400 lb. The cylinders are 
23 in. in diameter by 28 in. stroke. The boilers operate 
at a pressure of 275 lb. The driving wheels are 80 in. in 





Group of railroad officers and officers and workmen of the Montreal Locomotive Works, Ltd. 
Included in the group are C. E. Brooks, Chief of Motive Power, Canadian National; H. C. Butler, Manager, Montreal Locomotive Works; 


J. D. Scott, Vice President, Holden Company, Ltd.; J. D 


ment; W. H. Clegg, Chief Inspector, Air, Brakes and Car Heating Equipment: J. W. Ell 


McGillis, Shop Superintendent, Montreal Locomotive Works; E. Sanne, Chief Drafts- 
man and E. Parker, Erecting Shop Foreman, Montreal Locomotive Works; J. W. Joh 


ohnston, Chief Inspector of Headlight and Car Lighting Equip- 
iot, his assistant, and M. V. Milton, Chief Boiler In- 


spector, Canadian National. 


December, 1930 





Railway Mechanical Engineer 693 









































































diameter. The factor of adhesion of the engine is 4.35 
and for the booster, 5.69. 

The design of the new Canadian National locomotives 
follows lines which have been established as sound prac- 
tice in the construction of locomotives intended for high- 
speed passenger service. The boiler is of conical con- 
struction of ample proportions having an inside diam- 
eter at the first course of 78 in. and an outside diameter 





Table of dimensions, weights and proportions of the 
Canadian National 4-6-4 type locomotives 


Eo a kcaaik Dede O eee saw Hee HOCEO SERRE CDSRAES Canadian National 

SEN foo ca Aceialemie eter san ence ais 3 Ona eSiel eel Montreal Locomotive 
Works, Ltd. 

ee De eee ee TT eT eee eee ee ee ee Five 

IS oho ouGinaclisiacaadis.e ss eine ess aha Passenger . 

Cylinders, diameter and stroke.........-..eeeeees 23 in. by 28 in. 

Valve gear, type...... wevece cece nseecsesessccees Baker 

Wekwee, MINtOU CYNE, SIZE. o.oo ss cccccecsccvcczcce 12 in. 





Maximum travel 


SUNN UNI oc.6-9i0s01s 0s a:5/0.0 bev eas beie 
Exhaust clearance i 
NN OIE oe 0:66 400.5.0:0:04 0 44000000000 Y% in. 
Weights in working order: 
EEE ETT ee Tee ee ee 188,600 Ib. 
BN OPO COT 66,000 Ib. 
On trailing truck, front .......cccccccsccess 44,300 lb. 
We CUMIN REVERS, DEBE ccc cccs ce ntscrceenes 57,500 Ib. 
IIIA osvicloiesie4ca sc dabaasiancens esos 356,400 Ib. 
I ao niacnecvinie cekc0ss0s scecaw Suen 305,800 Ib. 
Patel engine and tender o...6..csccccqesesece 662,200 ib. 
Wheel bases: 
I sail ela-cbisind daacecAiee © eaemsaetie ke an 14 ft. 
EE CT Pe ree eee ere eo... 40 ft. 2 in. 
Te CIE ENE TORE oo osc cc ccsccecsccees 79 ft. 45% in. 
Wheels, diameter outside tires: : 
eee gee eecccercceseceeeces 80 in. 
ee Cre, C= d. GOMER cc ccc hcteccceccens 34% in. 
Front truck, roller bearing. ......ccsccvceecs 33 in. 
I IE, FID i 5 cre 5 ce concsasccesaess 34% in 
TRE GE, SORE occ ccc cccvccccccece 8 in. 


Journals, diameter and length: 
Driving, main 
Driving, others 


12 in. by 13 in. 
11% in. by 13 in. 


ee eeree ses eeresesseeeeessesse 


NE inin 05005-05040 54 dane.d 00 crend net 7 in. by 10 in. 

TERMI AOMUN, BOONE. o.nc.c cc cctccntececcees 7 in. by 12 in. 

RE MORE ie icine basa see Cte.cee eer 9 in. by 14 in. 
Boiler : : 

es aidan ine rai es paue casa 8 Witla ola bskis) Ria bbe Conical 

DEORE OOO PTC EEC Te 275 Ib. 

pS ene errr rere cre Bituminous 

Diameter, first ring, inside .......cccccccesces 78 in. 

ireon, 10RMIR BNG WIR. . 0600 cccccewesees 126% in. by 84% in. 

Combustion chamber, length................ 30 in. 

Tek, DUMINEL OME GA. 6c ccccccictescsceses 44—2% in. 

ges ee Cee rarer 146—3¥% in. 

Demet Cll HONE GHOCIS.....crcccceccccseens 19 ft. 1 in 

Ne oS Ce sik a aaikis cc Whies ease seca ts 6 73.6 sq. ft. 
Heating surfaces: 

‘ Firebox and combustion chamber ........... 253 sq. ft. 
ON Ee rere ee 15 sq. ft. 
ik a nercaitG.ayeleas &O4 aba So, dk m.4 45 77 +sq. ft. 

STE PEO ES OER CE 3,032 sq. ft. 
SEO Ae ee re eee 3,377 sq. ft. 
RES SOP Pre TC rr 1,492 sq. §t. 
CGni. GVAD.. Sid Superheat 2. occ ccciccicvcs 4,869 sq. fu 

Tender: 
EOE a ened e ea Aanee A kv hae ee adaee Vanderbilt 


Water capacity 14,900 Imp. gal. 


(16,800 U. S. gal.) 


Cee errors resseesseeeseseseses 


NN oh aids kis db/5 Ss adc aden hase es 20 tons 
General data, estimated: 
Rated tractive force, 85 per cent, engine...... 43,300 Ib. 
Rated tractive force, booster.......ceecseeee 10,100 Ib. 
Total starting tractive force. ..ccccccccccccve 53,400 Ib. 
Weight proportions: 
eight in drivers + total weight engine, per 
EES aie PPR reer Te SE oS 52.8 
Weight on drivers ~ tractive force ........ 4.35 
Total weight engine ~ comb, heat, surface .. 74.8 
Boiler proportions: 
Tractive force, engine -— comb, heat, surface 8.89 
Tractive force, engine X dia. drivers — comb. 
Se eer rrr ee 710 
Firebox heat, surface + grate area ........ 4.68 
Firebox heat. surface, per cent of evap. heat. 
et ALU sate sgianin's ls 6S ae Reba has 10.22 
Superheat. surface, per cent of evap. heat. sur- 
SMart tain Wravava aia Aie-a:8's gee Oaae Gbuiaia wa Geles 44.4 





at the largest course of 86 in. It is supported on a bed 
casting in which the front bumper, rear frame cradle, 
cylinders, feed-water-heater bracket and air reservoirs 
have been cast integral. An Elesco exhaust-steam injec- 
tor is located on the left side of the locomotive, while a 
non-lifting injector is provided on the right side. Cut- 
off control gages are provided. The locomotives are 
equipped with steam whistles pneumatically operated 
from a valve in the cab. The firebox is 126% in. long 
by 84,4; in. wide and contains two thermic syphons. 
The main rods are of hammered nickel steel, fluted 
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and fitted at the big end with floating bushings of nickel 
iron. The grease plugs are forged directly on the rods. 
the small ends of the main rods are fitted to allow grease 
lubrication through the wrist pins. The Alemite sys- 
tem of grease lubrication is applied whenever grease 
lubrication is required and includes motion work, spring 
rigging, knuckle pins, shoes and wedges, wheel hubs, 
brake-hanger pins, tender- and engine-truck swing bol- 
sters, hanger pins and equalizer pins. Alemite fittings 
are also applied to the grease cups on the main and in- 
termediate side-rod connections having extension bush- 
ings. 

The engine trucks are of the four-wheel outside-bear- 
ing type with floating-bushing brasses and nickel-iron 
solid bushings pressed in. This design is applied to 
three of the locomotives and is interchangeable with en- 
gine trucks on the Canadian National 6100 class 4-8-4 
type locomotives. The engine trucks on the two remain- 
ing locomotives are of Commonwealth inside-bearing 
construction equipped with SKF roller bearings. All 
five trucks have the Economy constant-resistance lat- 
eral-motion device. The engine trucks equipped with 





Application of the exhaust-steam injector 


roller bearings have 33-in. diameter wheels, while the 
trucks of Canadian National bearing design are equipped 
with 34% in. diameter wheels. The former have an 
86-in wheel base, while the latter have a wheel base of 
82 in. The trailing truck is of the Delta four-wheel 
constant-resistant type, the rear wheels of which are 
equipped with a Franklin booster. The trailing-truck 
journal boxes and bearings are of the floating-bushing 
Canadian National standard design. The bearings are 
of hard bronze with nickel-iron stationary bushings. 
The cabs are of welded construction throughout. 


Tenders Have Unit Brake-Rigging Arrangement 


A number of interesting features have been included 
in the design of the tender. It has a capacity for 20 tons 
of coal, and 14,000 Imp. gal (16,800 U. S. gal), which 
capacity is larger than that of any tender previously 
built for the Canadian National. It has a Common- 
wealth water-bottom frame and is carried on six-wheel 
trucks, the journals of which have Timken roller bear- 
ings. The tender tank has three filling holes to facil- 
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itate making water stops. A device for sprinkling the 
road bed to lay the dust is secured underneath. the 
tender between the two trucks. It is operated by a con- 
trol lever located in the cab. 

The unit brake-cylinder arrangement applied to the 
tender is of unusual interest. This arrangement, which 





List of special equipment applied on the Canadian 
National 4-6-4 type locomotives 


NNER | oe, Sion wees hes ee ee nea ia eee ee See 


Canadian National 


ERY. sola hater aces anette Gare ee aS ee ES Montreal Locomotive 
Works, Ltd. 
a tM eso ee ani he foe ce Vaated arnt slate enone age Five 
IER orice a Shae scie ea cai ec cusneon: aieuersta aa tela oe maine ete Passenger 
soiler: 
NNN grec oak 13 5 oh ar Ria Fah es ie Viloco, air-operated 
EE ARUN oc cchcl ic a 4s igsa te sale Wale Oe RON Lukens acid 
Ere nh Aen ne ny Fra ees Franklin 
Cin Me CONIA! aos cocci 0-64 cdearscacws Ashcroft 
COG, CULO COMUION 0.06656 bs sensanssa cess McAvity Co. 
Ce Pe er ene nes Hulson 
RENOIe PRRL MEME ics hacen sche ouene Brown-Bayley-Long- 
strand 
SE a ee em ee ee rae Fetters Flextite 
NS ERIE Oca gt RN OR Ry Re AR et Standard BK 
PB Ks eisai eo vie Kune bis oe ada ele Type E 
EI se er a a ee Locomotive Firebox 
Co. 
ri eigen ae Sire R in eon k ieee anes American Multiple 
co OE Ee re Te ee Huron 


Frames and Running Gear: 
1 gS ee ae ee ae ee ere a 


Peach & Tozer 
Bearings, inside, engine truck (3)........... SKF 


GRUNER. CORTE BOON 5.55.55 aw oicissesne waco asee Franklin 

Bushings, cylinder and valve chest........... Nickel cast iron 

CN, NN co eots a eto ae tetera dctd-g dls Sie Slat wre General Steel Cast- 
ings Corp. 

ie MUNI 55s ls 5 :k16 assy sw ee ewe awe et Barco 

ENON, QUO Sos oa ceca cwabeiae saw aauiwe Alemite 

NR NR a Savas daca ss ane mip iikeve"ersis <-aholohs Franklin Precision 

Rings, piston, bull and valve packing........ Nickel iron 

SUNN PRAIRIE MRI om tia cian isaac ace Suk eo ace GRR Nickel steel 

CR ee et einer ie 2 eins ciao wp aewain Reena Sia. OTR Railway Steel Spring 

THUR, LEMME HAN oie scree achunueausdeso Commonwealth, in 
side bearing 

Gee, COME 02) ecw ck S65 ORR Rees Canadian National, 


outside bearing 


pee Ey Se a wc ae Commonwealth 
We ORE ncn aGina cate aw pidieas bekis wa cha Baker 
Miscellaneous: 
OE A er eee ea Pee SP are Lyman Tube & Sup- 
ply Co. 
NUNN sin ta iakinca W Seabee one ahi sicekb: Wi we lobe ee aman Unit safety 
oe OS PN Pee ee Elesco 


Grease cellars 
Handrails 


Franklin 
Stainless steel 


Ned oe ni Lee ei ee ee Pyle-National 

SORES oy ae ce with, eget ee oe Detroit 

RS ee ee Gar GUN MCE MEE Uar eA Vapor 

Tender: 

NI siesta oak arc a eden ees ees Re ee Commonwealth, water 
bottom 

OR CE oo Sah oe ae ok ee nee ce Commonwealth, SKF 
roller .bearing 

ROE GO) apes Sei hehe bee Commonwealth, Tim- 


kin roller bearing 





was developed by the mechanical department of the 
Canadian National, with the co-operation of the Ameri- 
can Steel Foundries. This design provides for an au- 
tomatic slack adjuster at each lever fulcrum at the end 
of the truck frame. Its application to the tenders of 
the Canadian National 4-6-4 tyne locomotives was be- 
cause the braking ratio desired was beyond the capacity 
of a single 18-in cylinder, and the space beneath the 
tender and between the trucks was so limited as to pre- 
cludé the practicability of using two 14-in. or two 16- 
in. brake cylinders. A single- or double-cylinder ap- 
plication, of correct size, would have necessitated found- 
ation-brake parts of large size, which would have com- 
pelled the designers to employ undesirable dimensions 
and shapes and thus materially increase the frictional 
resistance to their movement and thereby affect the 
efficiency of the brake rigging. 

The unit brake-cylinder arrangement, which pro- 
vides for four brake cylinders, each of which are at- 
tached to the inside ends of the truck frames .as shown 
in several of the illustrations, was adopted. Each cyl- 
inder operates the clasp brakes on one side of a truck. 
The application of the brake cylinders to the truck frame 
eliminated the tendency to pull the trucks off center, as 
sometimes occurs when the cylinder is attached to the 
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tender frame. With respect to maintenance at engine ter- 


minals, brake adjustments on each side of the trucks can 
be made convenient'y without the workmen going 
tween or under the trucks. 

The designers consider the application of flexible pipe 


be- 





Sprinkler and brake-cylinder application on the tender 


connections between the body of the tender and the truck 
to be in the experimental stage. However, based on the 
satisfactory service over a period of years of similar pipe 
connections between engines and tenders and to engine- 
truck brake cylinders, no trouble is expected from this 
source. 


A, R. A. Billing 


(Continued from page 692) 


on all other capacity axles. Owners are responsible for all 
capacity axles having small wheel seats with cut journals. 

Question—Who is responsible for an axle removed with a 
small center on account of a cut journal? Answer—Owners 
are responsible for axles of 60M capacity. The handling line 
is responsible for all other capacities. 

Question—Is the charge allowed for bolsters under Item 188B 
of Rule 101 intended to include material for the center plate, 
side bearings and rivets? When such bolsters are broken what 
credit should be allowed for the center plate and side bearings 
if O.K.? Answer—Item 188B, Rule 101, includes center plates, 
side bearings and rivets. Such items when removed with a 
broken bolster should be credited as ‘scrap. 

Question—A car is delivered to the owner defect carded for 
a cut journal. What charge can the owner make for applica- 
tion of new wheels and axle. Old wheels O.K.? Answer— 
Charge for wheels must be confined to second hand. If the 
axle was scrap on account of the cut journal, charge can be 
made against the defect card for the new axle, less scrap credit. 
If the axle was not scrap, no charge cin be made for a new 
axle. 

Question—When a cut-out cock is applied in connection with 
a new cross-over pipe what is the proper number of connections 
to charge? Answer—Actual number of connections necessary 
to renew a cut-out cock should be deducted from the ‘total 
number of connections made. 

Question—Can material and labor be charged for a new 
triple-union nut and swivel if renewed in connection with the 
cleaning of air brakes? Answer—Yes. The material for a 
union nut, swivel and one connection. 

Question—Have patents on Bettendorf truck sides expired 
and if so how are they to be charged when applied to a foreign 
car? Answer—We understand patents on these truck sides 
have expired and they should be charged on a pound basis un- 
der Rule 101. 

Ouestion—A new all-steel car with No. 2 plus beams standard 

(Continued on page 699 
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First Air-Conditioned Car in the West 





Operated by the Santa Fe in transcontinental 


passenger service— Equipped with 


the Carrier system 


IR-CONDITIONED passenger equipment re- 
A ceived its first trial in western railroad opera- 
tion during the past summer when the Atchison, 
Topeka & Santa Fe placed a new diner, No. 1418, in 


regular transcontinental service on its train known as 
the “Chief.” This new diner, notable both for distinc- 


tive interior decoration and equipment and for the pro- . 


vision of a complete system for condition and cooling 
the air in the dining room under the most adverse con- 
ditions of outside air temperature and humidity, has 
been well received by the traveling public. On the 
initial test runs in desert country, it was established that, 
with the car loaded with passengers, the kitchen stoves 
all in operation and a temperature of 104 deg. F. out- 
side, it was possible to maintain a temperature of 72 
deg., or less, in the dining room. 

This diner, built by the Pullman Car & Manufactur- 
ing Corporation, is 83 ft. long, seats 36 persons and 
has a light weight of 209,000 lb. It is provided with an 
air-conditioning system, manufactured by the Carrier 
Engineering Corporation, Newark, N. J., and similar 
in general principle to the Carrier air-conditioning sys- 
tem recently applied in the dining car “Martha Wash- 
ington” which was described in the Railway Mechanical 
Engineer issue of September, 1930, but differing from 
it principally in that 32-volt electric power is used 


r 






A—Motor-driven refrigeration unit 
B—Electric storage-battery box 
C—Refrigerant condenser tank 
E—Refrigerant evaporator tank 

G—Generator with direct drive from axle 
fi—Hatch for icing refrigerator from roof 
I—Air intake with manually operated shutter 


Pre 


throughout, storage batteries are provided to carry the 
load while standing or during slow-speed operation, 
important changes have been made in location of detail 
parts, and a different method is used for introducing 
conditioned air into the dining-room. 


Installation of the System of Air Conditioning 


The installation of the Carrier system in diner No. 
1418 is shown in the two perspective drawings. The 
system is installed without any sacrifice of interior 
beauty. In fact, the upper deck is entirely free of deck 
sash and ventilators, and presents a pleasing appearance. 
Electric fans, always more or less of a problem to 
locate satisfactorily in dining cars, are omitted entirely. 
The tapered sheet-metal air ducts, designed to give a 
uniform distribution of air throughout the length of 
the dining-room, are located between the ceiling and 
the upper deck or roof, being provided with 23 long, 
rectangular outlets at the deck rail on either side of the 
car. A long diffusion plate, about 5 in. wide, and lo- 
cated just under each row of deck-rail openings, assists 
further in distributing the conditioned air uniformly 
throughout the dining-room, without in any way de- 
tracting from the harmony of the interior design. The 
cooling and air-conditioning system is installed with the 
loss of only a single locker, in one end of the car, utilized 


K—Part of the air-brake equipment 
L—Louvers to cooling tower 
P—lIced provision box 


R—Water system pump 


S—Box for kitchen coal 
T—Trap door to hlowers 
W—kKitchen deck sash, roof ventilators and smoke jack 


Side views showing location of the air-conditioning equipment on tne Santa Fe diner 
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for the water-cooling tower. No addi- 
tional insulation is used in the side 
walls of the car. The air ducts for 
thé cooling system, however, are heav- 
ily insulated with 2-in. cork. 

The control of the air-conditioning 
system is notable for its simplicity. 
Closing a single contact puts the en- 
tire unit in operation by means of 
automatic switches and relays. The 
only other control necessary is the 
movement of two out-door air damp- 
ers operated by a single handle over 
the pantry door in the buffet lobby. 
The adjustment of this handle and of 
the dampers, depends upon the num- 
ber of passengers in the dining-room. 

Power for the air-conditioning sys- 
tem on the Santa Fe diner, as well as 
the lighting load, is taken from two 
Safety 7'%4-kw., 32-volt generators, 
with Foote direct-drive from the in- 
side car axles. Three 750-amp.-hr. 
Exide Ironclad batteries, with a total 
capacity of 2,250 amp. hr., are con- 
nected in parallel across the line to 
provide reserve power for the cooling 
and lighting load at stations and at 
speeds below approximately 15 miles 
an hour, when the generators cut in. 
The battery acts as a flywheel on the 
power system when the air-condition- 
ing motor load goes on or off, and 
provides sufficient reserve capacity to 
keep the light and the air-condition- 
ing system in operation for six to eight hours, unaided 
by the generators. 

Not only is it necessary on the Santa Fe to provide 
for air conditioning while the train is operating on long 
grades and at speeds necessarily less than required to 
enable the generators to carry the full load, but due 
precautions must be taken to guard against damage to 
the equipment under widely varying and extreme tem- 
perature conditions. For example, air conditioning may 





Re-circulated air intake 
in buffet ceiling 
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Electric-control panels 
compactly arranged 





The diffusion plate under openings at the deck rail deflects and spreads cool 


air as it enters the dining room 


be required in service on the desert one day, and freez- 
ing temperatures be encountered the next, in the moun- 
tains or on the eastern end of the line. Consequently, 
the system is designed with the condenser and evapora- 
tor tanks on the roof, all water draining back into the in- 
side of the car upon shut-down of the system. A special 
anti-freezing mixture, known as Carrene, is circulated 
through the water jackets of the refrigeration compres- 
sor for cooling purposes, owing to the unavoidable lo- 





Water-cooling tower located 
in corner locker 
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cation of this unit in an exposed position underneath 
the car. Automatic louvers, admitting air to the water- 
cooling tower, can be closed in winter. 

The car is heated for winter use with the Vapor car 
heating system, using fin pipes instead of ordinary 
pipes. This heating system is thermostatically con- 
trolled, the ventilation is provided in winter by the 
motor-driven blowers circulating air which is warmed 
by the Vapor system. The only difference from summer 
operation is that the compressors, refrigerant evapora- 
tor and cooling water tower are not in operation. 


Operation of the Air-Conditioning System 


The foundation of air conditioning on the Santa Fe 
diner is a compression refrigerating system, by means 
of which the compressed refrigerant passes through a 
condenser tank where it is cooled and liquefied, then ex- 
panding through a special valve to an evaporator tank, 
in which it absorbs heat from water circulated through 
an air-cooling unit. The return of the refrigerant under 
relatively low pressure, to the compressor, completes the 
cycle. An automatically-operated discharge valve in the 
suction line to the compressor intake governs the degree 
of refrigeration secured. Water, circulated through pipes 
in the condenser tank for cooling purposes, is itself cooled 
in a spray-type cooling tower in one corner of the car. 

In order to assure freedom from dirt, dust, cinders 
and outside gas, the doors and windows of the diner are 
kept closed all the time while the conditioning system is 
in operation. Outdoor air is taken into the car through me- 
chanical air filters located in the upper deck of the buffet 
section at the center of the car. This air then passes over 
Aerofin cooling coils, which reduce the temp- 
erature to the desired amount and condense oar 
any excess humid- 
ity. Motor-driven : 
fans circulate this a 
conditioned air ; 
through the insul- 
ated ducts and dis- 
tribute it to the in- 






Make-v, 
Water Tank 














terior of the car. 

Air from the dining-room re-enters the cooling system 
at a grating in the ceiling of the buffet section, where it 
is again mixed with the right amount of outside air 
and passes through the duct system. When the tem- 
perature of the dining compartment reaches a_prede- 
termined point, usually set at 10 or 15 deg. below the 
outside temperature, a temperature regulator and me- 
chanical interlock closes the louvers, or moving vanes at 
the intake, permitting the re-circulation of air within 
the car without passing over the cooling coils. As the 
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car temperature rises, the reverse operation takes place 
and automatic temperature regulation is provided. The 
amount of out-door air required is governed by the 
number of passengers in the dining compartment, being 
controlled by manually-operated shutters on each side 
of the middle deck of the car. 


Location of the Air-Conditioning Equipment 


Referring to the two side views of the Santa Fe diner, 
the principal parts of the air-cooling and conditioning 
system, in addition to the generators GG and batteries 
BB, already mentioned, include a refrigeration compres- 
sor, driven by a 7%4-hp. electric motor, and located in 
the compressor box 4; refrigerant condenser tank and 
evaporator tank, located at C and FE on the car roof; 
motor-driven blower and air-cooling coils located in the 
roof of the car under the trap door T; an air intake / 
on each side of the car, with manually operated shutter 
to admit outside air through steel-wool filters to the 
cooling unit and two double-inlet blowers, spray-type 
cooling tower, with louvers LL, located in a locker in 
one corner of the car and designed to cool the condenser 
water, as well as the Carrene used in the compressor 
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Piping layout for the 
air conditioning system 
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water jackets. A comparison of the 
two side views with the two drawings 
will show the location of the equip- 
ment with respect to the interior con- 
struction. Additional equipment includes a .6 hp. motor 
for operating the spray in the cooling tower; a 1.5-hp. 
motor-driven pump for circulating the compressor cool- 
ing fluid; a .95-hp. motor-driven pump for circulating 
water in the air-cooling system ; thermo control through 
the back-pressure valve to prevent the temperature in 
the evaporator tank getting down to the freezing point ; 
safety switch to prevent excess pressure in the con- 
denser tank by opening a relay in the electric circuit to 
the compressor motor; Cutler-Hammer electric control 
panel and equipment. 

The refrigerant system is closed and does not normal- 
ly require replenishment, except at infrequent intervals. 
The cooling-water system to the Aerofin cooling unit 
also is closed and does not lose water, but condensation 
of moisture in the air passing through the unit produces 
more or less water which is disposed of through a waste 
pipe. This is the method of removing moisture from the 
incoming air and controlling the humidity. The water 
in the cooling tower is sprayed by a motor-driven pump 
and cooled as it passes downward through air taken in 
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Motor-driven blowers and aerofin coil unit 
used in cooling the air 


through the louvers from the outside of the car. More or 
less condenser water is evaporated by this process and, 
under extreme conditions, make-up water to the amount 
of about 12 gallons an hour may be required, supplied 
from a tank in the top of the car and through an auto- 
matic float control valve located in the cooling tower. 


Special Equipment 


The Safety 7i%4-kw., 32-volt electric generators are 
connected in parallel and governed by constant-potential 
regulators adjusted to 37 volts. These generators, with 
the gear reduction at present included in the Foote direct 
drive from the inside car axle on each truck, 
begin to relieve the batteries of load at about 
15 miles an hour and carry 
full load at 20 to 25 miles an - 
hour. The three 750-amp-hr. ZA 
Exide Ironclad storage bat- Z 





Cond. 





Cooling 
Tower 
ote teries are 
|| ee connected in 
™ aie parallel 
is across the 
Lf ew line, the bat- 


. teries being 
conveniently located in the usual manner, as_illus- 
trated, in battery boxes under the car. The Cutler-Ham- 
mer control panel and equipment provide practically auto- 
matic and fool-proof operation of the electrical equip- 
ment. All motors are protected by overload relays and 
low voltage relays. In wiring the car sufficient copper 
was used to avoid excessive voltage drop. The entire 
design of the car from a mechanical as well as an elec- 
trical standpoint was developed with a view to securing 
a high factor of safety and maximum reliability of op- 
eration. 
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(Continued from page 695) 


is: repaired by a foreign road. The repair card shows a No. 2 
beam removed and a No. 2 applied. What recourse has the 
owner? Answer—The owner should get joint evidence, per 
Rules 12 and 13 and ask for a defect card when the wrong re- 
pairs have been corrected. 

Question—In view of decision in Arbitration Case 565 can a 
repairing road apply a new type D coupler complete in place 
of type D broken shank and charge the owner with a better- 
ment? Answer—Yes. Arbitration Case 565 is obsolete. See 
third paragraph of Rule 104 and Arbitration Case 1614.* 

Question—What is the proper labor charge for application of 
a side door frame to a stock car door where it is necessary to 
repair and renew 20 or 30 bolts? Answer—Two hours, per 
Item 148 of Rule 107. Door fixtures repaired and renewed to 
be charged extra. 

Question—A foreign road in making heavy repairs to a car 
damaged in a derailment finds it necessary to repair and re- 
new some items which are considered by the owner as wrong 
repairs. Can the repairing road be held responsible for wrong 
repairs which they merely repair and renew and do not apply? 
Answer-—-No. 

Question—Can a joint inspection certificate be used under 


My 
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S333 resh Air-Filter 

RAND 
y A WA ‘Fresh Air Inlet 


\ 


5 

























Recirc. Air 
Damper 


Air distribution of the Carrier 
system as applied to passenger 
cars 


; Rules 12 and 13 in place of a 
Pe ot standard joint-evidence card as 

e called for on page 210 of the 
o A.R.A. Rules? Answer — Tech- 
Pe nically no. But such handling 
would not be good practice. 


es Question—Can labor per items 71 and 73 of 
Fa 


Rule 107 for brake shaft support and carrier be 
charged additional to .9 hr. for a brake shaft when renewed 
at the same time on account of being defective? Answer—Yes. 

The report was signed by E. S. Swift (chairman), 
chief A. R. A. clerk, Wabash; J. G. Raushenberger, 
maintenance of equipment accountant, Chicago & East- 
ern Illinois; F. A. Eyman, chief clerk to superintendent 
of motive power, Elgin, Joliet & Eastern; W. R. Robin- 
son, A. R. A. inspector, New York, Chicago & St. Louis; 
W. S. Anderson, A. R. A. accountant, Chicago & Alton; 
C. C. Hennessy, chief A. R. A. clerk, Cleveland, Cin- 
cinnati, Chicago & St. Louis; W. F. Barse, chief A. R A. 
clerk, Southern; J. M. Bremser, chief clerk A. R. A. 
billing department, Chicago, Milwaukee, St. Paul & Pa- 
cific; C. E. Ahlquist, chief A. R. A. clerk, Union Pa- 
cific; Edward Goettmann, chief clerk, mechanical de- 
partment, American Refrigerator Transit Company; ~ 
O. H. Clarke, supervisor of car repair billing, Gulf 
Coast Line; W. M. Grubbs, master car builder, Barns- 
dall Refining Company. 





*An abstract of Arbitration Case 1614 was published in the January, 
1930, Railway Mechanical Engineer, page 36. 
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Roy V. Wright 


President of the American Society of 
Mechanical Engineers 


for 1930-1931 


A Tribute by His Associates 


is a bit unusual in any organization. But because 

we are proud that Roy V. Wright, editor of the 
Railway Mechanical Engineer, has been chosen president 
of the American Society of Mechanical Engineers for the 
year 1931—a signal honor in the mechanical engineering 
profession—we have taken it upon ourselves to pay 
him this tribute, in which we believe our readers will 
join. 

Some of us have been associated with Mr. Wright for 
considerably more than a decade. All of us knew of him 
and of the work he was doing when we were in railroad 
service. We have followed his career as an editor and as 
a member of the American Society of Mechanical Engi- 
neers for many years. His election to the presidency 
of the society is an honor which he richly deserves, and 
we take this occasion—the month of his inauguration— 
to join his other friends in the railroad industry in ex- 
pressing our pleasure that he has been given this oppor- 
tunity for added service in a broader field. 


(5 OING over the boss’s head without his knowledge 
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the final arbiter concerning what appears 
in its text pages, the above statement means 
that his well-equipped staff of associate editors— 
C. B. Peck, E. L. Woodward, Marion B. Richard- 
son, H. C. Wilcox and W. J. Hargest—have taken 
it upon themselves to insert an unusual editorial 
comment which will not have been seen by the edi- 
tor until its appearance in the publication—some- 
thing that seldom happens. 
The “heap-big-chief’s” contact with Roy V. 
Wright covers more than two decades, dating back 


T HE “boss” being the editor of the paper and 


‘to 1904 when Mr. Wright was associate editor of 


American Engineer and Railroad Journal, now 
Railway Mechanical Engineer. He came to us 
March 1, 1910, assuming the roll of mechanical de- 
partment. editor. In 1912 he was appointed both 
editor of Railway Mechanical Engineer and man- 
aging editor of Railway Age. 

It is an honor to any man that he should be 
elevated to the office of President of the American 
Society of Mechanical Engineers; but with Roy 
Wright it may well be said that the’ honor is re- 
ciprocal. Born at Red Wing, Minnesota, October 8, 
1876; a graduate of the University of Minnesota 
with the degree of M. E., he began his business 
career as a machinist apprentice on the Chicago, 
Milwaukee & St. Paul (1898). Next he went to 
the Chicago Great Western, where he worked suc- 
cessively as special apprentice, draftsman and chief 
draftsman (November, 1899-March, 1901) going 
from there to the Pittsburgh & Lake Erie as me- 
chanical engineer (1901-1904). His first editorial 
experience was with the late George M. Basford 
on the American Engineer and Railroad Journal, 
Mr. Wright having left the Pittsburgh & Lake Erie 
to go with that publication. 

As editor of Railway Mechanical Engineer and 
managing editor of Railway Age, Mr. Wright has 
traveled much, not alone seeking information and 
getting acquainted with railway officers but also in 
promoting the welfare of American railroads 
through appearances before large gatherings of ex- 
ecutives and employees alike, especially when they 
had to do with the Y. M. C. A. With the Ameri- 
can Society of Mechanical Engineers, Mr. Wright 
has been a prominently active worker for the past 
ten years or more, serving as manager from 1922 to 
1925 and as vice-president in 1926-1927. Also, he 
was vice-president of the United Engineering So- 
ciety in 1927 and president 1928-1929. 

To Mr. Wright’s scholarly attainments are 
added a charming personality, dependable loyalty 
and constructive aggressiveness. Beloved by all by 
whom he is surrounded, in office and home alike; a 
red-blooded man of sterling character whose private 
life will bear closest scrutiny, he is an example for 
all who would successfully climb the ladder of life. 


7. 


President, Simmons-Boardman 
Publishing Company. 
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Order Your Index Now 


UCH of the value of the material in each issue of 

the Railway Mechanical Engineer is undoubtedly 
realized by the use which our readers make of it immedi- 
ately after they receive their copies. In the course of a 
year, however, many articles are published which, at the 
moment, may not have a direct bearing on the current 
problems of all of our readers but which may be of con- 
siderable value at some time after the date of the issue in 
which they appeared has been forgotten. Other articles 
are of such a nature that they have more or less perma- 
nent reference value. To meet just such conditions an in- 
dex for the twelve issues published during each calendar 
year is compiled, alphabetically according to subject mat- 
ter, so that any of the material appearing during the 
year may be readily located. A copy of each year’s index 
is mailed to each subscriber who wishes to have one. 
If you have received last year’s index, you will continue 
to receive succeeding issues as long as you are a subscri- 
ber without further attention on your part. If you have 
not already asked to have your name placed on the index 
mailing list, do so at once. A copy of the 1930 index 
will then be mailed to you as soon as it has been printed 
and you will continue thereafter to receive a copy of 
each succeeding issue. 


Applying Rule 4 


iw VERY interchange inspector knows that the proper 
use of defect, original record of repair, billing-re- 
pair and joint-evidence cards is important to the success- 
ful functioning of interchange of equipment. Never- 
theless, evidence that Rule 4 of the A. R. A. Rules of In- 
terchange was being misconstrued and cards not being 
used in accordance with the intent of the rule was 
brought forward at the second annual convention of the 
Car Department Officers’ Association which was held 
at Detroit the last week in August. 

Rule 4 states; “In case of damage to a car for which 
the delivering line is responsible, such line must at the 
first available inspection point, attach a defect card to 
cover. If the car is in the shop and a portion only of 
the unfair-usage damage is repaired, a defect card must 
be applied before the car leaves the shop. If the car is 
offered in interchange with delivering-line defects, the 
receiving line shall require that a defect card be secure- 
ly attached to the car, as per Rule 14.” 

This paragraph of the rule is clear and there should 
be no misunderstanding as to its intent and require- 
ments. Cards are sometimes lost, as pointed out in one 
of the letters included in the abstract of the report of 
the association Committee on A. R. A. Billing published 
elsewhere in this issue. The suggestion to provide a 
receptacle on each car from which cards will not be 
lost is worth consideration. Cards tacked to a car as 
prescribed in Rule 14 are too liable to be torn off. 

The second paragraph of Rule 4 permits considerable 
latitude in its interpretation. It reads as follows: “De- 
fect cards shall not be required for any slight damage 
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(new or old), that of itself does not require repairs.” 
This statement is followed by six specific examples of 
damage for which defect cards are not required unless 
damaged to the extent specified in the rule. The last 
paragraph of the rule states; ““Defect cards shall not be 
required for missing material in fair usage from cars 
offered in interchange. Neither shall they be required 
of the delivery company for improper repairs not made 
by it, with the exception of the cases provided for in 
Rules 57 and 70.” The former refers to mounting air 
hose and the latter to wheels. 

The intent of Rule 4 is clear. The only point open 
to controversy is—how slight is “slight damage.” Anv 
attempt, however, to clarify this statement would mean 
the listing in the rule book of every possible case of 
damage to a car which would not affect its utility from 
the standpoint of the shipper or the safety of its oper- 
ation by a railroad. Such a list would be so long that 
its compilation and publication would be impracticable. 

No law, rule or regulation, was ever written so per- 
fect that it did not allow some loophole for argument 
over details or quibbling. The Rules of Interchange 
state that each railroad is responsible for the condition 
of all cars on its line, and must give to all, regardless of 
responsibility, equal care as to inspection, oiling, pack- 
ing and running repairs. This defines broadly the atti- 
tude of the Arbitration Committee as to how it will in- 
terpret the rules when applied to specific cases. After 
all, much of the difficulty with respect to complying 
with Rule 4 is not caused by any defect in the wording of 
the rule itself but in the attitude of mind of some in- 
terchange inspectors. 


Dry Weather and Large Tanks 


HEN the tendency toward the application of 

large capacity locomotive tender tanks first got 
under way in this country many mechanical officers were 
skeptical of the value of what seemed to be the ex- 
tremely large tenders that were being applied on some 
roads. Operating experience during the past five years 
has demonstrated that large capacity tanks have con- 
tributed to the speeding up of train movements by elim- 
inating the necessity for frequent water stops. It took 
the drought conditions of the past summer and fall to 
bring out some of the real assets of large tanks on cer- 
tain roads in the dry areas. Water conditions in some 
localities have been such as to present a serious obstacle 
in the maintenance of locomotives, particularly with re- 
spect to boilers. 

On one road 60 out of over 200 water stations were 
unable to meet the demand for water for locomotives 
while the quality of the water at many of the other sta- 
tions was such as to render it unsuitable for use. A 
recent report made to the chief mechanical officer of the 
road is of sufficient interest that it is quoted in part as 
follows: “The new large capacity tanks have ‘been of 
considerable help in meeting drought conditions on this 
road. By increasing the safe distance an engine can 
run for water with full tonnage it has been possible in 
most cases to pass the stations which are dry and hold 


Railway Mechanical Engineer’ 701 


























the stations on which orders have been placed for 
emergency. A further advantage is in permitting the en- 
gines to select the water stations where the quality is 
better and avoid the places where the water is not so 
good. This has assisted in keeping the boilers in better 
condition and generally improving locomotive operation.” 


Outside Tire-Turnin g 
Operations Successful 


HE practice of turning locomotive driving-wheel 

tires without dropping the wheels or using a wheel 
lathe, but simply by hauling the locomotive along a 
stretch of track with the brakes applied and cutting 
tools in dummy brake heads, is evidently quite wide- 
spread throughout the country. A great diversity of 
opinion exists regarding the best method of operation, 
but there is no real doubt about the accuracy and suc- 
cess Of the method when carried out within proper lim- 
itations and under adequate supervision. This is 
proved by the fact that outside tire turning is followed 
in greater or less degree by such representative roads 
as the Baltimore & Ohio, the Pennsylvania, the Burling- 
ton, the Milwaukee, the Chicago Great Western, the 
Northern Pacific, the Soo Line, the Rock Island, and 
the Great Northern, to mention only a few. 

For one reason or another, some roads, like the 
North Western and the Illinois Central. do not follow 
the practice at all. Others, like the Pennsylvania, West- 
ern Region, limit it to switching power, and still others, 
to switching and freight power, turning all passengers 
driving-wheel tires in the shop wheel lathe. 
waukee, on the other hand, is one of the roads which 
uses the method for all classes of power with good re- 
sults. In the past three vears, this road has. turned the 
tires on 240 locomotives outside the shop at Milwaukee, 
Wis., as described in an article elsewhere in this issue. 
It finds that where due care is taken in selecting the 
tires to be turned and checking the entire operation 
throughout with calipers and a ball-center gage to as- 
sure roundness, the practice effects substantial econom- 
ies in labor cost and reduces locomotive out-of-service 
hours. 

Locomotive driving-wheel tires are, of course, turned 
outside of the shop only when the condition of the boil- 
er and other machinery does not warrant complete over- 
hauling and class repairs. In that case, by cutting down 
the flanges and high spots on the tires outside of the 
treads, it is readily possible to condition the locomotive 
for further service without the expense and delay of 
unwheeling, or, as is sometimes done, removing the rods 
and tires and applying new tires. Among other advan- 
tages, this practice tends to permit maintaining a high 
standard of tire condition and conserves service metal, 
since tires are not allowed to run until the flanges and 
treads are excessively worn. 

Experience on the Milwaukee and other roads indi- 
cates that an outside source of power for hauling the 
locomotive at a uniform speed is absolutely essential to 
satisfactory cutting ; that all tires must be turned simul- 
taneously for the best results; that one machinist and 
one helper can handle the entire operation if electric 
push-button control of the locomotive movement is pro- 
vided in the cab; that, with a locomotive speed, and, 
consequently, cutting speed, of 25 ft. per min., a set of 
tires can be turned in six to eight hours. 
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Two unexpected valuable by-products have also been 
discovered as a result of the operation of turning loco- 
motives tires outside of the shop. . In the first place, 
the careful checking of tire diameters, necessitated by 
the practice, frequently shows up differences due to 
unequal wear or inaccurate initial turning, which would 
otherwise go undetected and uncorrected. Second, 
since the first operation in tire turning by this method 
is to check the working of the brake equipment and 
foundation brake rigging to assure the delivery of equal 
pressures to all brake shoes, this important detail of 
locomotive construction receives expert attention. It is 
said to be surprising how many irregularities exist 
that might otherwise not be discovered. 

The subject of tire turning without unwheeling is by 
no means closed, and the Railway Mechanical Engineer 
does not pretend to know the “last word” about it. The 
practice apparently has a distinct and legitimate field of 
usefulness, however, when properly supervised, and ad- 
ditional comments of experienced railroad mechanical 
officers regarding it are solicited. 


How Do You Compute 
Reweighing Dates? 


N the Reader’s Page of this issue appears a letter 
inquiring as to correctness of a statement made 
in the August issue of the Railway Mechanical En- 
gineer regarding the selection of cars for reweighing 
and re-marking as specified in paragraph C, rule 30, of 
the A. R. A. Interchange Rules. The statement in ques- 
tion appeared in an article entitled, “Personal Contact 
with the Car Inspector” and reads as follows: “In 
selecting cars for re-light-weighing the month stenciled 
on the car is counted as a month in computing the date 
at which the car is due for re-light-weighing.” It is a 
quotation from the minutes of one of a series of car 
inspector’s meetings which were instituted on one rail- 
road as a means of acquainting its inspectors with vari- 
ous changes in, and problems arising from the interpre- 
tations of the A. R. A. Interchange Rules. 

The letter referred to states that this method of 
selecting the date for reweighing the cars appears to be 
contrary to the decision rendered by the A. R. A. com- 
mittee in Arbitration Case No. 1462. In the case men- 
tioned, the Southern Pacific took exception to the 
charges made by the St. Louis-San Francisco for re- 
light-weighing one of its cars on October 7, 1924, the 
old weighing date of which was April 4, 1923. The ex- 
ception was taken on the grounds that 18 months had 
not expired at the time the work was performed and 
was based on the contention that the old weight should 
have been in its nineteenth month before the car was 
due for. reweighing. The contention of the Southern 
Pacific was in this instance sustained by the Arbi- 
tration committee. 

Paragraph C, rule 30 of the A. R. A. Interchange 
Rules states that all-steel cars and all refrigerator cars 
should be reweighed and re-marked at least once every 
36 months. Such reweighing and re-marking may be 
done after the expiration of 18 months (for wooden 
and steel-underframe cars) and 30 months (for all- 
steel and all refrigerator cars) from the month in which 
the previous weight was obtained. ~ 

In the case mentioned, the old date being April 4, 
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1923, the expiration of 18 months would have occurred 
at the end of October 4, 1924, if the day of the month 
on which the car was previously weighed and stenciled 
could be taken into consideration in determining the 
date when the car would again be due for weighing and 
marking. The car was reweighed and re-marked on 
October 7, 1924. However, from the decision rendered 
in Arbitration Case No. 1462, the date on which a car 
is due for reweighing and re-marking should be calcu- 
lated from the end of the calendar month in which the 
car was previously weighed and stenciled. 

If the interpretation of Paragraph C, rule 30, as 
given by the group of inspectors mentioned in the arti- 
cle, “Personal Contact with the Car Inspector” is any 
criterion, it might be well for all inspectors to acquaint 
themselves with the decision as rendered by the Arbi- 
tration Committee in Case No. 1462. The group of in- 
spectors referred to arrived at the conclusion that the 
month in which a car is weighed and marked is counted 
as a month in computing the date on which the car is 
due for reweighing. This, it would appear, is not the 
interpretation given paragraph C, rule 30, by the Arbi- 
tration Committee. 


Possibilities in. Gas Cutting 


N general, the savings by the use of the Oxyacety- 

lene gas cutting torch in railway shops and reclama- 
tion plants are too large for estimate with any appreci- 
able degree of accuracy. In boiler shops, for example, 
staybolts and rivets are now cut out with the torch and 
fireboxes removed in an almost unbelievable short period 
compared with that formerly required with air drills, 
rivet and staybolt “guns,” etc. Locomotive and car 
stripping operations have been so greatly expedited that 
shop men no longer shy away from this work on ac- 
count of its arduous and dangerous character. 

The possibilities of the cutting torch in scrap classi- 
fication also are very great,.as ably stated by G. W. 
Lieber, superintendent of reclamation, Missouri-Kansas- 
Texas, at the thirty-first annual convention of the In- 
ternational Acetylene Association, Chicago, November 
12, 13 and 14, 1930, as follows: “One of the most out- 
standing and profitable developments to the railroads 
occasioned by the use of oxyacetylene torch is in the 
preparation of scrap. The railroads produce over 50 
per cent of the entire accumulation of scrap in the 
United States, which amounts to millions of tons a 
year. Prior to adopting the use of a cutting torch in 
the preparation of scrap, the entire accumulation was 
sold as a very low grade and the price obtained per ton 
was lower than the amount received in the past few 
years for an average classification. Through the use 
of the cutting torch, lower grades of scrap are prepared 
to higher classification at a small cost per ton. The 
price received for the higher grades is often five times 
the actual cost per ton to prepare the scrap with the aid 
of an oxyacetylene cutting torch. This method of pre- 
paring scrap has been instrumental in giving the rail- 
roads many thousands of dollars for their accumula- 
tion which was formerly sold to individuals who as- 
sorted and prepared to a classification that brought 
enormous profit.” 

The gas cutting torch has thus demonstrated beyond 
question its wide adaptability as a time-, labor- and 
money-saving device in railway operations, and doubt- 
less its value to the respective roads will be still further 
increased as additional economic uses are developed. 
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NEW BOOKS 





CRANE ENGINEERING. Published by the Whiting Corporation, 
Harvey (Chicago), IIl., 160 pages, 5 in. by 8 in., illustrated. 
Bound in leather. Price $2. 

This Handbook of Crane Information is the result of 

a number of years’ experience in crane manufacture and 

represents the combined efforts of the engineering serv- 

ice, development and sales divisions of the Whiting 

Corporation to present to the crane user and prospec- 

tive buyer information not usually found in the ordi- 

nary manufacturer’s catalog. It is believed to be the 
first book of its kind ever published by a crane builder 
and should be of technical and practical value to ex- 
ecutives and engineers. The book is divided into eigh- 

teen sections, there being chapters on How To Select a 

Crane ; Duty Classification of All Types of Cranes ; Stan- 

dard Clearances for Overhead Electric Travelin 

Cranes; Average Range of Speeds for all Classes of 

Duty; Runways for Overhead Travelling Cranes; 

Crane Erection; Crane Lubrication, etc. 


Oi CONSERVATION AND Furi O1_ Suppry. Published by the 
National Industrial Conference Board, Inc., 247 Park 
Avenue, New York. 166 pages, 6 in. by 9 in. Illustrated . 
with diagrams and charts. Price $2.50. ' 

In order to supply comprehensive information concern- 

ing the basic facts underlying the problem of oil con- 

servation and fuel oil supply, the National Industrial 

Conference Board has undertaken a series of studies to 

show the world consumption and production of the vari- 

ous forms of energy. The study presented in “Oil Con- 
servation and Fuel Oil Supply” gives a detailed analysis 
of the factors that determine consumption and produc- 
tion of fuel oil. The various uses of fuel oil, the com- 
bination of these uses with one another and the extent 
to which other sources of energy, particularly coal and 
natural gas, compete with the present and probable fu- 
ture supply of fuel oil are considered, especial reference 
being made to the effects of a possible decline in supply 
under a conservation program. There are four parts 

‘and an appendix to the book, lists of tables and charts, 

and map inserts showing for 1929 the regional con- 

sumption and production of coal, natural gas, fuel oil, 
gasoline and developed water power. 


RECHNERISCHE UNTERSUCHUNG DER WARMEUBERTRAGUNG IM 
Lokomotiv-LANGKESSEL. By Dr. Ing. Ulrich Barske. Bound 
in paper, 6 in. by 8% in., 90 pages, illustrated. Published 

Hanomag-Nachrichten-Verlag G.m.b.H., Hannover- 
Linden, Germany. Price 3 Reichmarks. 

The correct translation for the title of this book, which 
is published in German, is “Arithmetic Investigation 
of the Heat Transposition in the Locomotive Boiler 
Barrel.” According to the publishers, this book,. pre- 
sents for the first time exact equations for determining 
the transfer of heat in the locomotive boiler, based on 
the most recent scientific discoveries. The diagrams 
and illustrations, calculations and deductions are of 
interest not only to the locomotive designer, but also 
to the heat engineer. 

The first part of the book is devoted to the con- 
sideration of recent researches in heat transfer. This 
is elaborated with mathematical equations for determin- 
ing the variations in temperature in boiler tubes, flues 
and superheaters. The second part of the book gives 
examples for the practical use of the equations, dia- 
grams and tables given in the first part. 


703 

































THE READER’S PAGE 








Determining the Correct 
Date for Reweighing Cars 


To THE EDITOR: 

In your August, 1930, issue, beginning on page 465, 
is an article entitled “Personal Contact With the Car 
Inspector.” On page 466, column 2, paragraph 8, it is 
stated that in selecting cars for reweighing, the month 
stenciled on the car is counted as a month in computing 
the date on which the car is due for reweighing. 

This appears to be contrary to decision in A. R. A. 
Arbitration Case No. 1462. I have a number of cases 
where car owners are requesting cancellation of charges 
for reweighing their equipment when we arrived at the 
date due for reweighing in accordance with this method 
of determining the reweighing date. 

MASTER MECHANIC. 

(Arbitration Case No. 1462 was decided in favor of 

"the Southern Pacific which contended that a car should 
not be reweighed and re-marked until it was in its nine- 
teenth month after the previous reweighing date. The 
Arbitration Committee’s decision in this case is dis- 
cussed in an editorial in this issue——EDITor.) 





“Top Sergeant” Is Right? 


Rosette, N. J. 
To THE EpiTor: 

Top Sergeant is right when he says “Railway em- 
ployees are out for all they can get.” Certainly, and 
there is not a railroad officer who would deny them that, 
if—and there is the hitch—they deliver the goods. How- 
ever there are two parties to this “getting game,” the 
getter and the giver. Here is where the foreman enters 
—Bill Brown and Top Sergeant. They are to see to it 
that both employees and employers are getting a fair 
break. 

Their methods seem to differ greatly, although both 
are aiming at the same objective; namely, that the maxi- 
mum amount of efficient labor be obtained for each hour 
paid for. This implies that they must so organize the 
personnel and secure the co-operation between all the 
forces and individuals composing it that the physical 
facilities provided by the railroad management will be 
used with the greatest practicable skill. 

One of the requisites to make this a fact is that every 
supervisor and employee will have to have the right 
attitude and the right spirit towards his job. The em- 
ployee’s attitude towards his job is influenced mainly by 
considerations such as permanent work, good wages, fair 
treatment, opportunity for betterment and self improve- 
ment, pleasant surroundings and sanitary and comfort- 
able working conditions. 

It would be interesting to know to what extent Bill 
Brown’s coddling policy, as Top Sergeant puts it, has 
succeeded in raising the standard of efficiency in his 
shop. Has it stood the test of the present severe busi- 
ness depression when it becomes imperative to cut down 
forces and reduce the monthly payrolls? 

Perhaps Bill Brown will tell us what new incentives 
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he has found to combat the difficulties of the present 
hard times and further to reduce expenses and increase 
output. A railroad shop, like any other shop, for that 
matter, is first of all a cold business proposition. It 
would seem that Top Sergeant is sold line, hook and 
sinker to that idea. He therefore, no doubt, believes in 
paying the employees in proportion to the amount and 
character of the work they do. That is sound business, 
but it is hard to make payment along such lines unless on 
a piece-work basis. 

The incentives offered the employees under a piece- 
work plan are many, and the writer would like to know 
if Top Sergeant’s shop is on a piece-work or bonus sys- 
tem, and further if improved methods of shop operation 
have been brought about by careful study of shop con- 
ditions by a force of trained men who devote their entire 
time to the job. 

Most every employee has at some time or other, and 
to a more or less extent, opportunities for pointing out 
an improvement in some detailed method or short cut 
for doing the work. Such improvements will result in 
small but tangible economies in repair costs if measured 
over a period of years, and the resultant cumulative 
savings will reach surprisingly large amounts. 

Has Top Sergeant evolved a new plan, other than 
the suggestion plan, to have employees make valuable 
suggestions as outlined above? How does he combat 
radical theories and tendencies of irresponsible agitators 
among his men? It has been stated as an inrefutable 
fact that every device and invention to save labor has in 
the end benefited labor far more than capital. How- 
ever, the agitator will make his fellow workers suspicious 
and try to prove the opposite to be true. 

It would be of value to know what educational 
methods Top Sergeant and Bill Brown employ so their 
men will not be deceived. 


L. I. Berry. 


Another Comment 
on Variable Lead 


To THE EpDITorR: 


The three letters on variable lead for the Walschaert 
valve gear, published in the October issue, overlooked an 
important point which I would like to bring to the at- 
tention of your readers. There are a number of “pro- 
portion altering” contrivances to be incorporated in Wal- 
schaert valve gear; the proportion altered being the short 
division of the combination lever, i.e., the value of the 
short division being increased as the link block is shifted 
toward the link trunnion. 

But why introduce more members in the mechanism? 
The number of men who have been attentive to the 
Walschaert, Baker and Southern valve gears and who 
know that “crossed lead” is possible with them is large. 
All that is necessary to obtain variable lead with the 
above mentioned-linkages is appropriate length and 
position of the return crank. . 

Relative to the introduction of a multiplying lever in 
the Walschaert gear of some recent Atchison, Topeka 
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& Sante Fe engines, I state a preference for a large link, 
the chord of the arc of which is long, in connection with 
an eccentric of large radius. In this multiplying lever 
arrangement, the link arc is struck from the center of 
the intermediate pin while the multiplying lever is neu- 
tral. 

In the July, 1930, issue, page 423, you published a 
table of lead values of some Illinois Central engines 
wherein there is variable lead, i.e., “crossed lead” ob- 
tained by employing a suitable length and position of 
return crank. 

Harry CorRNELL. 


Does It Pay to Reclaim? 


To THE EpITor: 

The editorial entitled “Does It Pay To Reclaim” ap- 
pearing in the September issue of the Railway Mechan- 
ical Engineer prompted me to conduct some extensive 
investigations along these lines in several of the shops 
which I visit frequently. 

Having always been an advocate of reclamation I must 
admit that I was somewhat surprised to find that some of 
the parts which were being reclaimed were costing con- 
siderably more than it would have cost to buy new. 

At the tin shop, such articles as the engineman’s 
torch, trainman’s lantern, spout oil cans, car inspector’s 
carbide lamps, tin cups, buckets, etc., were being re- 
paired. One mechanic and a helper, their combined 
rate of pay being $1.38 per hr., were engaged in this 
work. It was not difficult to see that the cost of solder- 
ing up a few holes and replacing the handle on a spout 
oil can consumed about % hr., and cost about 69 cents, 
while a new can costs but 48 cents at the store room. 
Trainmen’s lanterns, costing $1.27 and car inspector’s 
carbide lamps, costing $4.96 at the store room can be 
repaired for a great deal less than their new value, pro- 
vided, of course, they are not too badly damaged. How- 
ever, | found that very little saving could be effected in 
the reclamation of enginemen’s torches, tin cups and 
other miscellaneous items; in fact the cost of reclama- 
tion, in most instances, exceeded the original cost. 

There are many parts which are sent to the welding 
shop to be built up or electrically welded. An exhaus- 
tive study of actual costs for performing this work when 
compared with the first cost of the article proved that 
it did pay to reclaim by the electric welding process. As 
an example, 12 5%-in. by 10-in., truck side frames can 
have the worn surfaces at the column slide built up or 
the cracks in the compression members welded by one 
80-cent an hour mechanic each eight hours. The cost of 
this welding, including labor and material, will average 
but 56 cents a frame and compared with $31.80, the price 
of a new truck frame, will show a saving of $31.24 for 
each frame. 

Worn Type D coupler knuckles, costing $5.20 each, 
can be built up by electric welding for 80 cents each, 
thereby effecting a savings of $4.40 on each knuckle, the 
cost of dressing the welded part on the emery grinder 
being included. Knuckle locks can be welded at an 


average cost of 65 cents each, including dressing—a 
saving of 87 cents each over the new cost. 

Electric welding applied to air-brake cylinders and 
reservoirs in the air-brake shop is economical also, pro- 
vided not more than two build-ups are permitted. <A 
welder can apply 12 lugs to reservoirs or cylinders in 
eight hours at a total labor and material cost of $7.48 
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and taking into consideration that the price of one of 
these parts is $5.20, a saving of about $23.00 per day 
can be made. 

Couplers with bent bodies or those having the guard 
arms or face bent out of contour can be heated in the 
blacksmith shop and re-set to contour or the bodies 
straightened at an average cost of $2.00 each. Compare 
this cost with the new price of an A.R.A. Type D 
coupler, which is $21.50. 

The figures as shown in your editorial, regarding the 
cost of reclaiming brake beams are just about right and 
I will not attempt to dispute the fact that if reclaimed 
brake beams are used on foreign cars they will represent 
a loss of money to the railroad company which reclaims 
them. However, if repaired properly, a reclaimed brake 
beam should give equally as long service as a new one. 
The principle parts which require renewal are the brake 
heads and in the majority of cases these are worn out 
due to the failure of car inspectors and repairmen in not 
detecting worn out or missing brake shoes. If re- 
claimed brake beams are used exclusively on system 
cars at a saving of $1.80 for each beam so used, I 
believe it pays to reclaim them. 

On the other hand, it should be understood that the 
railroad company must furnish new brake beams for 
application to foreign cars, as the car owner can be 
billed for the full value. It is certainly false economy 
to apply any reclaimed or second hand part to a foreign 
car when a new item can be applied and the car owner 
billed for it. 

Reclaimed and second-hand material should be used 
only on system cars as it is the difference between the 
new and second-hand price of the material which fur- 
nishes the basis for figuring the amount saved in 
reclamation. 

A thorough investigation enables me to answer the 
question “Does It Pay to Reclaim” in both the affirma- 
tive and negative. It does pay to reclaim some parts 
and it does not pay to reclaim other parts. The only 
way for the general foreman or superintendent of shops 
to answer this question is by making a comprehensive 
study of the parts being reclaimed and the conditions 
under which the work is done, taking into consideration 
the use that is made of the article after it has been 
repaired. 

H. K. ALLen. 





Card room on one of the cars of the “Banner Blue Limited” 
of the Wabash 
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Loading Holes and Towing 
Staples on Open-Top Cars 


HE Central of Georgia bas had in service since the 

first of the year 500 all-steel solid-bottom gondola 
cars in the construction of which several features to 
facilitate the loading of cars and the towing of cars 
around manufacturing plants have been incorporated. 
These cars, which were built by the Pullman Car & 
Manufacturing Corporation at its Bessemer, Ala., plant, 
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Drawing showing the locaticn of the loading holes 
and towing staples 


have an inside body width of 9 it. 5% in. and an inside 
length of 42 ft. The height of the sides, inside, is 4 ft. 
8 in. 

It will be noted from the photograph of the car, that 
there are four holes in the side directly under the top 
side angle. These holes, which are 2% in. in diameter 
and are reinforced with ;’;-in. plates, are for tying chains 
and ropes to facilitate loading. Loggers and other ship- 
pers handling heavy material at improvised loading points 
frequently cut holes in the cars in which to tie chains or 
ropes when loading. Since these cars were placed in 








service, the railroad has received sufficient ‘favorable 
comment to incorporate this feature in the design of gon- 
dola cars and recently duplicated the first order of 500 
cars. It now has a total of 1,000 gondola cars provided 
with loading holes now in service. 

In addition to the four loading holes in each side of 
the car, forged towing loops or staples are riveted to the 
under side of the side sills about 3% ft. from each end. 
These staples were applied after the first order of cars 
were built and do not appear on the car shown in the 
illustration, but are shown in the drawing. They are 
forged from 11%-in. round stock with a loop of about 
3-in. radius, inside, and each one is secured to the side 
sill with four rivets. This location ot the staples places 
them near the center of the trucks. 

The railroad has requested its shippers to use these 
staples in towing cars about their plants instead of fast- 
ening chains to steps, grab irons and other fixtures. This 
feature, it is believed, will eliminate considerable dam- 
age to the safety appliances which have been commonly 
used for towing purposes. 


Tool For Removing Old Dust 
Guards From Journal Boxes 


LD dust guards can be removed from journal boxes 
in from 30 to 45 seconds if the tool shown in the 
illustration is used. é 

A piece of tool steel 34 in. by 1% in. and 36 in. long, 
shaped to conform to the contour of the bottom of the 
journal box and having the shaped end drawn out to a 
chisel edge is all that is needed. 

With an ordinary hand chisel and hand hammer the 
top section of the dust guard can be removed with little 
difficulty. Then by inserting the tool in the side of the 
journal box the old dust guard will collapse toward the 
center of the box and can be removed in one piece. An 
air hose to which a 3-in. nipple has been attached will 
remove all small particles of waste etc., and the new dust 
guard can them be applied. 

The use of this tool will be found advantageous in 
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Central of Georgia gondola cars provided with loading holes—The towing staples were not applied to this car until 
some time after this photograph was taken 
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This tool will remove old dust guards in 45 sec. 


car shops where trucks are rebuilt, especially where the 
work is done by designated truck repairmen who must 
have the trucks completed in time to move the car at 
timed intervals. 


Shear for Wood Moulding 


HE hand shear shown in the illustration was de- 
signed for cutting small wood moulding for 
sashes, doors, windows, etc. The cutting is done by two 
steel knives which are 6 in. long from the point to the 





The shear cuts a true 45-deg. angle in moulding 


heel with the edge sloping sharply from the point at the 
front. The knives are attached by set screws to a 6-in. 
section of 3-in. by 3-in. brass angle, which acts as a 
slide and which is attached in turn to an 18-in. operating 
handle. The brass slide moves vertically in two brass 


December, 1930 



















guides which are secured by means of set screws to the 
edge of a steel angle welded to a flat base of %-in. plate. 
A triangular 2-in. opening in this plate allows for the 
passage of the knives. 

The operating handle is hinged to a projection welded 
on the back edge of the steel base and to the middle of 
the brass angle to which the knives are attached. THe 
knives are suspended from an upright section of rod 
by a %-in. coiled spring and are pulled down to make 
a cut. The shear is mounted near one end of a 3-ft. 
section of a 2-in. by 6-in. board. A section of a 1¥%-in. 
by 1%4-in. board is nailed along one edge of the upper 
surface of the long end of the 2-in. by 6-in. board and 
is graduated for use in measuring the length of mould- 
ing to be cut. The shape of the knives makes a proper 
cut for a right-angle joint. 


Testing Emergency 
Valve Seats and Valves 


HE fixtures and tools for testing the emergency 
valve seat and valve can be used to advantage in 
the air-brake repair department, inasmuch as a triple 
emergency valve and seat may be tested before being 
placed on the test rack. The detection of a defective 
valve or seat will eliminate the necessity for the removal 
of the check case from the triple valve after being placed 
on the rack. 
The numbers shown on the assembly drawing of the 
fixture refer to the part numbers on the drawing show- 
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Details of the fixture for testing emergency valves 


ing the detail parts. The screw handle (1) is made 
from a hardened scrap drill rod. The yoke (2) and 
post (3) are of machine steel finished all over. The 
yoke nuts (4) are %4-in. hex., requisitioned from stock, 
and threaded 13 threads per inch. The nipple (6) is a 
¥4-in. wrought-iron pipe, cut and threaded 3 in. in 
length. The valve (7), which controls the supply of 
air from the shop air line, is a %-in. Westinghouse cut- 
out cock. Oak-tanned leather is used for the dise (8), 
while the shoulder disc (9) is of brass. 

The test plugs, (10) and (11), are made from hard- 
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ened scrap drill rods. They are applied to the check- 
valve case, as shown in the assembly drawing. When 
testing, the check-valve case portion of the triple valve, 
emergency piston, valve seats and valves are removed 
and the fixture is applied, as shown. These parts are 
inspected and repairs made on the bench. The leather 
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Fixture for testing emergency valve seats and valves 


disc (8) is substituted for the rubber seat. The shoul- 
der disc (9) is placed on top of the disc (8), and fits 
in the lower opening in the emergency-valve seat. The 
test plugs hold the discs against the air pressure, but 
at the same time permit the discs to fit against the valve 
seat. Any imperfections in the seat will show up when 
air leaks past the discs. 


Decisions of Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Responsibility for Lading Adjustment 


The chief joint inspector in charge of the interchange 
between the Western Maryland and the Reading issued 
Western Maryland transfer and adjustment orders to 
the Reading for the adjustment of poles not loaded in 
accordance with A.R.A. loading rules. A bill was 


rendered by the Reading, November, 1925, in the 


amount of $994.32. 

The Reading was unable to obtain settlement of the 
bill. The Western Maryland as plaintiff, per Rule 
123, failed to prepare an agreed statement of facts. 
The Reading submitted its statement for decision by 
the Arbitration Committee based on the argument that 
a transfer or adjustment order once issued bears the 
same relation as to its responsibility as a defect card 
for which various decisions have been rendered. 

The chief joint inspector has full authority in the 


_ matter as conveyed by a special agreement between the 
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Reading and the Western Maryland effective November 
16, 1920, covering interchange between the two com- 
panies, section 3 of said agreement reading as follows: 

“The chief joint inspector shall have supervision over 
all matters pertaining to this interchange of cars, which 
shall be in accordance with the prevailing American 
Railway Association (mechanical) rules for the in- 
spection of cars and lading, and will issue defect cards, 
transfer or adjustment authorization against the com- 
panies responsible for the forwarding of defective cars, 
as well as cars improperly loaded, when in his opinion 
the forwarding line does not comply with the rules.” 

The Arbitration Committee rendered the following 
decision: “The interchange agreement between the 
Western Maryland and the Reading does not conflict 
with the Interchange Rules. Both roads have agreed 
to be governed by the decisions of the chief interchange 
inspector whose decisions shall be based on the inter- 
change rules. The chief interchange inspector states 
that the loads had shifted and did not comply with the 
requirements of the A. R.A. loading rules, thus making 
readjustment necessary. 

Accordingly, the Western Maryland is responsible. 
Case 1643—Ex-Parte Case—The Reading Company. 


Tank Car Damaged in Switching 


While being switched on the tracks of the Michigan 
Central at Waterford, Ont., December 21, 1928, Gras- 
selli tank car No. 68 owned by the Canadian Industries, 
Limited and loaded with 109,900 Ib. of 66-deg. sulphuric 
acid, burst the A-end tank head, resulting in the loss of 
the entire contents of the car. The fracture extended 
diagonally from right to left across the tank head for 
a length of 82 in. Samples of metal cut in the line of 
fracture revealed that the tank-head thickness was ;', in. 
at the bottom and % in. at the top. 

The Canadian Industries, Limited, requested a de- 
fect card for the damage to the car. The Michigan 
Central declined to furnish it on the grounds that the 
car was not subjected to unfair usage. The Michigan 
Central contended that in addition to the corrosive ef- 
fects that occurred on the interior of the car, the ex- 
terior of the tank head in the immediate vicinity of 
the line of fracture also showed extensive wear and 
serious pitting of the metal caused by the use of head- 
block anchorages. 

The following is the decision as rendered by the Ar- 
bitration Committee: “The evidence submitted, includ- 
ing photographs, indicates that the fractured head, which 
was less than 7% in. thick, showed signs of distress at 
bottom by reason of contact with head-block anchorage. 
This condition requires the application of reinforcing 
shoes which should have been used when achorage was 
changed, in compliance with tank car specifications. 
Therefore, under the exceptions noted in third para- 
graph of Rule 32, car owner is responsible. Case No. 
1645—Canadian Industries, Ltd. vs. Michigan Central. 


Insufficient Information Concerning Damaged Car 


On August 11, 1928 the Jersey Central advised the 
Harris Abbattoir Company that its car No. 108 was at 
the Elizabethport shops of the Jersey Central with deteri- 
orated and buckled center sills and requested the owner 
to authorize repairs or to furnish disposition of the car. 
The car owner was advised that the damage was the re- 
sult of ordinary service and that the estimated cost of 
repairs was $115. 
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The Jersey Central never furnished a statement show- 
ing exactly how the damage occurred as required by 
Rule 44. The car owner refused to authorize repairs 
to the car, but informed the Jersey Central to repair the 
car and render an invoice for the work, stating that if 
the invoice was properly supported by a statement as 
required by Rule 44, the bill would be accepted. The 
railroad refused to repair the car without authority and 
the car owner, needing the equipment, finally author- 
ized the work at their expense contending that the au- 
thorization was virtually forced upon it. The Jer- 
sey Central submitted a joint inspection certificate cover- 
ing the damage to the car which was signed by two 
Jersey Central inspectors. The repairing line contended 
that the combination of defects was the result of or- 
dinary wear and tear and that the car owner was re- 
sponsible. 

In rendering a decision the Arbitration Committee 
stated that “The Jersey Central failed to furnish state- 
ment showing the circumstances under which damage 
occurred (to establish owners’ responsibility), which is 
a definite requirement of Rule 44. In the absence of 
such statement, the Jersey Central is responsible for 
the damage. Decisions rendered in Arbitration Cases 
1529 and 1560 are parallel” Case 1646—Harris Abbat- 
toir Company, Limited, vs. Jersey Centrat. 


Three Racks for Storing Templates 


HE racks shown in the three drawings are 
standard on an eastern road and are designed for 

the storing of templates used in the plate or forge shop. 
Referring to Fig. 1, this rack is built in four different 
sizes, of which the dimensions for one are shown. The 


_/Sbaced’2” Entire Length of Rack 
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rack is entirely of wood construction. The templates are 
kept separate by 1-in. by 2-in. by 12-in. strips spaced 2 in. 
apart as shown. They are placed on the rack in a 
sloping position, the upper portion of the template lying 
against the 4-in. by 6-in. top piece. 
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Fig. 2 is a rack designed to be secured to a wall. The 
templates are separated by 1-in. pipes, 24 in. long, spaced 


as shown. The rack occupies a wall space of 11 ft. by 
11 ft. %in. Fig. 3 is a rack of similar design, but con- 


structed for template storage on either side. 


Wood Car Trestle Replaced 
by One Built of Steel 


OODEN trestles have long been considered the 
standard for use in car repair shops and on rip 


tracks. However, the high cost of maintenance and 








Steel-plate construction provides a neat and safe support 
for car bodies 
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their unsightly appearance prompted a car foreman to 
design one of steel construction which is shown in the 
illustration. The trestle is formed from a single sheet 
of 3/16-in. steel 50 in. by 72 in. flanged on one sidé and 
at the top and bottom. A ¥-in. steel plate is riveted at 
the top and bottom after the side has been either elec- 
trically welded or riveted. Four %-in. holes are pro- 
vided in the flanges of the top plate in order that a 2-in. 
by 12-in. by 12-in. oak block can be attached to the top 
of the trestle at the point where the car or load rests. 

The weight of the steel trestle is less than that of the 
wood type and the only maintenance cost is that of re- 
newing the oak block on top as it becomes worn or dam- 
aged from use. 


Cooling the Air in Sleeping Cars 


OT weather makes sleeping cars that have been 
standing in coach yards or stations all day ex- 


tremely uncomfortable until late in the evening and the’ 
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Details of the construction of the louver-closed conduit 
atmosphere in the cars has been cooled while the train 


is in motion. Frequently, especially during the summer 
months, passengers wishing to retire early complain be- 
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cause ot such conditions. To overcome this difficulty, 
the Baltimore & Ohio developed a car-cooling device, 
for which it has patents pending, that was used success- 
fully during the past summer for cooling sleeping cars 
standing in passenger terminals. 

The “cooler” is carried on a four-wheel baggage 
truck, and can be easily moved from place to place. It 
consists essentially of an ice box, blower, electric motor 
and air inlet duct with louver, which is inserted through 
an open window in the passageway of the car. 

The blower operates at a pressure of one ounce and 
has a capacity of 2,500 cu. ft. per min. It is operated by 





Front view of the car cooler showing the louver 
and blower application 


a 134 h.p. motor at 1,750 r.p.m. Air is drawn in through 
the opposite end of the “cooler” over six cakes of ice 
that are placed in the six compartments of box, the 
partitions of which have openings 3 ft. 2 in. near the 
bottom to insure full circulation of air over ice. The air 
inlet is covered with 24-mesh copper screen and is 2 ft. 
6 in. wide by 10 in. high. The box is 1 ft. 11% in. by 
3 ft. 11 in. by 8 ft. ™% in. inside, and is loaded with 
cakes of ice through side drop hinged door opening, 1 ft. 
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Side and end elevations of the car cooler 
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Cooling the air in a sleeping car standing at a station—The exhaust fan is in the fifth window from the far end 


11% in. by 8 ft. % in. It is made of No. 24 galvanized 
iron and is insulated with one inch of cork. The louver 
is also made of No. 24 gage galvanized iron, with an 8 
in. by 24% in. adjustable nozzle leading into the car. It 
can be reversed to throw the air in either direction, right 
or left, as desired. 

The air is exhausted from the car by means of an ex- 
haust fan which is placed in a window at the opposite 
end of the passageway. 


Handling Car Wheels 


OW many men does it require to skid a pair of 
wheels from the supply track to the car-repair 
track? Usually from four to six men are needed if the 
conventional round iron skid is used. In addition to this 





A car wheel placed on the skid and ready for movement 
from the supply track to the repair track 


it is also necessary to saturate the surroundings with oil 
in order to make the skid slide over the rails freely. 

With the wheel skid shown in the illustrations the 
wheels can be easily handled by two men. The rails 
and surroundings need not be oiled because, after the 
wheel has been rolled on the skid, a carriage which can 
be moved by one man delivers it to the car-repair track 
on which it is needed. 

This device is made in two sections—an eight-inch 
channel 18 ft. long (longer if track centers are greater) 
serves as the runner from the supply track to the car- 
repair track. A six-inch channel 5 ft. 8 in. long to which 
four 3%4-in. diameter flanged wheels have been mounted 
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provides the carriage. These wheels roll on the edges of 
the flanges of the 8-in. channel and support the 6-in. 
channel free from contact with the larger channel. 
Two wedge shaped blocks, either hard wood or steel, 
are placed on the rail to facilitate rolling the wheels on 
to the carriage. 
The wheel skic. can be lifted by two men and carried 





A close-up view of the carriage just before the car wheel 
has been placed on it 


to any point desired or it can be moved at the same 
time that the wheel is taken away merely by placing the 
skid in the center of the axle, one man holding on to one 
end while the wheel is being moved. 





The original E. P. & S. W. locomotive 
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Turning Tires without 


Removing the Wheels 


N former years, when locomotives were used much 
less intensively, hauling lighter trains at slower 
speeds than at present, the amount of tire wear was 
usually the governing factor in determining the length 
of the shopping period. Locomotives were taken in the 
shop, driving wheels removed, tires turned in the wheel 
lathe, machinery given general repairs and necessary 
boiler work done. With motive power operating under 
modern conditions, however, the tires frequently reach 
the federal limit of wear, or the limit of flange height, 
before the rest of the machinery is in need of general 
repairs. Consequently, there is a distinct field in loco- 
motive maintenance operations for some satisfactory 
method of turning tires, with the driving wheels in place 
under the locomotive, thus saving the labor cost of 
unwheeling, as well as a considerable amount of loco- 
motive out-of-service time, which is an increasingly im- 
portant factor with modern power. 
A general method of accomplishing the desired result 














a description of how the tire-turning operation is han- 
dled on the Milwaukee, with a limited reference to the 
somewhat more complete method of tooling used by the 
Northern Pacific. 

A few principles seem to have been established as a 
result of experience on the Milwaukee ; namely, that the 
method of tire-turning without unwheeling is practicable, 
accurate and economical; that locomotive out-of-service 
time is reduced; that tire service metal is conserved, 
owing to the correction of sharp flanges before exces- 
sive wear develops; that an outside source of power for 
hauling the locomotive is absolutely essential to uniform 
cutting; that maximum advantages cannot be achieved 
unless properly-ground cutting tools are applied to turn 
all tires simultaneously, and that it is inadvisable to 
attempt to carry on the operations at outlying points 
not furnished with the proper equipment and experi- 
enced operators. 

On the Milwaukee, power for hauling locomotives 
during the tire-turning operation is provided by an old 
lidgerwood, suitably housed at one end of a 300-ft. 
stretch of straight, level track. The machine is installed 
on a concrete and pile foundation to prevent shifting. 
A 50-hp. electric motor replaces the old steam-engine 
drive, and a 1%-in. steel cable is connected from the 
drum to the locomotive coupler. Three carrier roll-top 
trucks, placed on the rails between the locomotive and 
the lidgerwood serve to keep the cable off the ground, 
for when the locomotive is at the end of the track, the 
spacing of the roll trucks is only about 75 ft. This pre- 
vents excessive cable slack, which is objectionable be- 
cause of the resultant jerky movement of the locomotive 
and irregular cutting by tools in the brake heads. Remote 
control of starting, stopping and the speed of the lidger- 
wood is provided by an electric cord extension to the 
locomotive cab, this cord being carried on slip rings on 





Cast-steel brake tool heads, cutters and straight and taper key used in tire turning 


by using dummy brake heads equipped with cutting 
tools and moving the locomotive, with a limited amount 
of pressure in the brake cylinders, has been in use for 
several years on quite a. number of roads, such as the 
Baltimore & Ohio, the Pennsylvania, the Northern Pa- 
cific, the Soo Line, the Chicago Great Western and the 
Chicago, Milwaukee, St. Paul & Pacific, to mention 
only a few. The present article will be devoted largely to 
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a steel-wire suspension line reaching the entire length 
of the 300-ft. track. The electric cord runs out quite 
easily, one loop at a time, in forward movement of the 
locomotive by attachment of the cord through the cab 
window, but on the back-up movement, when all, or a 
large proportion, of the loops must be. moved at one 
time, this is accomplished by a small rope extended 
from the forward ring to the rear of the tender. 
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Milwaukee locomotive coupled 
to the lidgerwood cable.. The 
electric remote control cord is. 
shown at the right 


Tooling equipment for the tire-turning operation in- 
cludes a set of cast steel tool holders similar to the 
driver brake heads except that slots are provided for the 
cutting tools of special high-speed steel backed up 
by straight or taper keys as may be required to give 
the correct cutting angle. Only three tools are used in 
the Milwaukee practice. These are a grooved roughing 
tool, a straight finishing tool and a flange forming tool, 
all of these being interchangeable for use on either the 
right or left side of the locomotive. No clamping device 
is necessary to hold these tools in the heads during the 
operation. Tool clearance is controlled by the insertion 


















































of blocks or spring steel clips of the proper thickness 
between the upper part of the tool head and the bearing 
on the tire. 

Only one machinist and one helper are required to 
turn locomotive tires by this method, the helper being 
located in the cab where he can take signals from the 
machinist, control the speed of the locomotive, keep the 
right amount of air pressure in the brake cylinders, etc. 
Before undertaking to turn the tires, however, the brake 
equipment and rigging is carefully checked to make 
sure that all parts are in good working order and equal 
pressures delivered to all driving wheels. (A surprisingly 
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4th. Operation 
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6th. Operation 


Six operations involved in tire turning on Northern Pacific locomotives without unwheeling 
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large number of undesirable irregularities in founda- 
tion brake rigging have been found by this check.) The 
brake shoes and heads are then removed and special 
heads with the required tools applied to all wheels. The 
locomotivé is operated under its own power 300 ft. 
down the track by the: machinist. The helper then takes 
charge in the cab, applying the air brake and controlling 
the lidgerwood machine speed and the back-up move- 
ment of the locomotive, in response to signal indications 
from the machinist on the ground who is watching the 
progress of the tire turning. The speed of the locomo- 
tive and consequently the tool cutting speed is 25 ft. 
per min. About 15 lb. pressure is maintained in the 
brake cylinders, although this can sometimes be in- 
creased without sliding the wheels, if the tools do not 
seem to be cutting fast enough. Grooved and straight 
cutters are used alternately on both the top of the 
flanges and the outside of the treads until the proper 
amount of metal has been removed. The flange-forming 
tools are then applied and the job finished, the total 
operation taking from six to eight hours. 

The success of the operation on the Milwaukee is 
perhaps due, more than any other one thing, to the 





Set-up of the brake tool head and cutter when machining 
the outside taper of the tire 


selection of the proper tires to be turned. All tires are 
carefully calipered before turning, and checked for 
roundness with a ball-center gage. Obviously, this 
method of machining cannot be expected to correct 
tires badly out of round on the tread. Neither does it 
pay to turn all tires down to the diameter of one pair 
which may be worn to an unusual extent. If one or two 
tires are undersize, they are changed and larger ones ap- 
plied, thus saving considerable wear metal. Throughout, 
and at the conclusion of, the tire-turning operation the 
tires are checked with calipers for diameter and with a 
ball-center gage to assure roundness. The Milwaukee 
has been carrying on this practice for practically three 
years, 48 sets of locomotive tires having been turned in 
1928, 97 in 1929 and 93 up until November 18, 1930. 


Northern Pacific Practice 
On the Northern Pacific, which has been following 
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this practice for nearly five years, similar equipment is 
used for keeping the flanges and the portion of the tires 
outside of the tread turned down to within reasonable 
limits until such time as it becomes necessary to shop 
the locomotive for general repairs and remove the 
drivers for turning in a wheel lathe. No attempt is 
made to turn the tires of passenger power by this 
method, nor are the treads turned or trued on any class 
of power, except in a wheel lathe. 

The tools and operations used by the Northern Pacific 
are shown in the drawing. The first operation consists 





View showing the locomotive in its extreme position with 
the three cable carriers spaced about 75 ft. apart 


of cutting down the high flange, using the rough 
(grooved) and finish edges of the tools alternately, as re- 
quired. The flanges then roughly formed with the tool 
shown in the second operation, and finished with that 
in the third. In the fourth operation, the high spot on 
the tire outside of the tread is removed, using alternately 
the rough and finish edges of the tool illustrated. Hard 
spots are removed with a pneumatic grinder. In the 
fifth operation, the taper is cut on the outside of the 
tread and, in the sixth, any ragged edge which there 
may be on the corner of the tire is cut off. 


Reamer for Franklin 
Fire-Door Cylinder 


HE constant use of a Franklin fire-door cylinder 

causes it to become worn on one side, rendering it 
difficult to make an air-tight fit of a new piston when 
turning and fitting it in the cylinder. This difficulty is 
accentuated because the pistons do not have rings. The 
cylinders being bored to two sizes; i.e., with an offset, 
present a problem to the mechanic when he reams or 
bores the cylinder, because the two bores must be in line 
with each other if the piston is to be made to work 
freely and still hold air. The reamer shown in the 
illustration is designed to insure the accurate boring of 
this offset cylinder. 
- When in use the reamer is driven with a lathe dog on 
the headstock end of the lathe, the reamer being placed 
into the cylinder and set on the centers, the tailstock 
center being of special design to fit smaller bore. The 
offset of ithe cylinder is placed in front of the tool post 
of the lathe, the lathe carriage feeding it in. The 
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reamer should not be run too fast, and oil must not be downward pressure on the work. There are three holes 
used while reaming. The reamer should be made of for the set screws in each of the four upright members 
of the fixtures between which the work is held. These 





























erat pet a — holes are located at different heights from the bottom 
») | a4. of the fixture in order to accommodate journal brasses 
|----6§-—- --k--—-6--—--- qt. of different sizes. After adjusting the fixtures and the 
eauiaimeencmmiaati Saari. machine table for one job, any number of similar journal 
a nihil ; brasses may be lined up properly simply by loosening 
as EE... BA _ 1263%, __ 1727" and tightening the set screws. 
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Attachment for Facing 
Locomotive Cylinder Heads 


ne of cylinder heads vary to a considerable 

extent, but in the majority of cases there are broad 

The reamer is designed to ream both the cylinder and the surfaces to be finished which require at least 6 hr. floor- 

offset at the same time to insure the alinement to-floor time. The taper attachment, shown in the draw- 

oo Ge toe Saree ing, is used by an eastern road for facing cylinder heads, 

of the type shown, on a Bullard turret lathe. The hori- 

high-speed steel and unless hardened by an expert, it zontal and vertical feeds are used in combination. A 
should be left at least 1/32 in. oversize for grinding as 
it will warp to some extent because of the length with 

which it is necessarily designed. 








Production Fixtures for 
Boring Journal Brasses 


IXTURES for facilitating boring operations on 
trailer-truck journal brasses, engine-truck brasses, 
oil cellars for engine-truck boxes and driving-box cel- 
lars are shown in the illustration. The fixtures, of which 
there are two, are adjusted to suit the length of the work 
to be bored and are clamped to the table of the machine 
with bolts. They are held parallel with each other by 
tongues machined on the base of the fixtures which fit 
the slots in the machine table. 
The work is clamped in the fixtures by conical- 
pointed set-screws which are set at an angle to exert a 


Unlock Down Feed on Side Head’ 
before Starting Cut, fo Allow 
Head to Follow Guide Plate. 


Taper attachment for facing cylinder heads on a Bullard 
turret lathe 


guide plate is inserted in the head instead of a cutting 
tool. The correct inclination of the guide plate is ob- 
tained by using a protractor on the turret head, which is 
adjusted so that the face of the guide plate is parallel 
to the surface to be finished on the cylinder head, thus 
insuring an accurate set-up. 

A roller is attached to the cutting-tool fixture on the 
horizontal feed which regulates the angular movement of 
the cutting tool to correspond with the angle of inclina- 
Journal brasses can be bored on a production basis with tion of the guide plate. The vertical feed is free to ad- 

the aid of the fixtures just itself to the guide plate. 
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Drop and Machine Forging * 
By S. Lewis 


Canadian National, Winnipeg, Man. 


q* interesting example of bending work in making 
coupler yokes on a hydraulic bulldozer is shown 
in Fig. 1. The actual forming of the yoke is done in 
two operations in one heat. The die body may be con- 
sidered a universal one for this particular job. It is 
designed to bend any kind of a yoke used on the system 
by substituting interchangeable parts developed for this 
purpose. The die is comprised of an upper and lower 
deck. The first operation is performed on the upper 
deck ; the material is placed to a gage against the rollers 
of the bending arms; on the forward movement of the 
arms the material is bent into a U shape, then the yoke 
is lifted by an air hoist, reversed and lowered to the 
bottom deck; the forming die is again brought forward 
and the lips are formed and all surplus stock sheared 





* Abstract of paper presented at the thirty-fourth annual convention 
of the International Railroad Master Blacksmiths’ Association at Chicago, 
September 23 to 25, 1930, inclusive. 


Fig. 1—Three views of the coupler-yoke operation—Top 
the machine dies open—Bottom views; two bending 
operations 
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off. In the forming of the lips an arm on either side 
of the yoke is brought in contact with the metals by 
means of a wedge-shaped arm extending forward from 





Fig. 2—Dies for making rod grease-cup caps 


the crosshead; these arms force the right and left 
forming arms to close tight against the metal thus 
forming the lips. 

Fig. 2 shows a grease-cup-plug die used on main-rod 
grease-cup caps forged in one operation on a 3%-in. 
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Fig. 3—Six operations in forming a throat sheet stay on a 
steam hammer using the dies shown in Fig. 4 
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forging machine. The material is 14% in. square and 
is fed through the sheer plate. The head tool upsets 
and forms the cap, and the finished. forging is sheared 
off. 

The general design of the dies for making throat 
stays under a steam hammer is shown in Fig. 4. 

Fig. 3A represents the first operation. The material 
used is 3 in. square and 834 in. long. A distance of 
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Fig. 4—Dies for making throat sheet stays on a 
steam hammer 


47% in. is measured to the center of a pair spring fullers 
checking it down to 1¥%-in. square, the other end 
measuring 37%-in. which is split as shown in Fig. 3A. 

Fig. 3B represents the second heat with the forging 
having been driven down into position in the die ready, 
as shown in Fig. 3C, to spread open the split, and with 
a few sharp heavy blows the foot is reduced to proper 
thickness until the recess in the die is filled. 
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Fig. 3D shows the die turned upside down and, with 
a suitable block on top and under the edges of the 
band, the whole forging and two inside sections will 
fall out readily. 

Fig. 3E shows the forging with the foot formed now 
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Fig. 5—The completed throat sheet stay 


ready to be drawn out to 2-in. square, fullered and 
reduced to 114-in. square between the fullered part and 
the foot. The end is then drawn out to 2% in. by % in., 
and a die is used to forma fillet between the two sizes. 
The completed forging is shown in Fig. 5. 


Machining Pop and 
Inspirator Valves 


HOWN in the drawing is a mandrel and fixtures 
for machining standard Consolidated safety valves 

and inspirator valves on a lathe. The mandrel is screwed 
on the lathe head in the usual manner. Fixture A is used 
for the 3!4-in. new-style base, and fixture B, for the 
3-in. new-style base of the Consolidated pop valve. 
Fixture C, is used in combination with fixtures A and B 
for machining feathers used in the 3%-in. new-style’ 
Consolidated pop valve. Fixtures F and G are used for 


machining the feathers removed from 3-in. new- and 
old-style Consolidated pop safety valves, respectively. 
These fixtures are screwed on fixture C. Fixture E is 
also applied to fixture C for machining No. 10, No. 11 
and G type inspirator valves. 
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Mandrel for use in machining standard consolidated pop valves and inspirator valves 
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NEW DEVICES 





Curry Grain Door 


N improved, removable grain door, designed to be 
leak-proof and strong enough without reinforce- 

ment to effect some important economies in con- 
nection with the coopering of box cars used for the trans- 
portation of grain, patents on which have been applied 
for, is being introduced by Curry & Co., 407 S. Dearborn 
street, Chicago. Like the General Managers’ standard 
grain door, the Curry door is 20 in. wide, 7 ft. long and 
weighs about 60 Ib. It is manufactured of narrow width, 
good quality, grain-tight lumber, 15¢-in. thick, dressed 
on all sides, and having the edges glued together with an 
improved water-proof glue which strengthens and 
stiffens the door to such an extent that “doubling” the 
bottom courses is unnecessary. The door ends are then 
treated with a somewhat thinner solution of the same 
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Curry grain door, made of y 
grain-tight lumber with nar- ~ | 
row-width pieces united by an ; 
improved water-proof glue .: 
and employing no nails in the eee 
construction: F aaa 


glue, tending to seal them against moisture and minimiz- 
ing the tendency of the corners to split off when the doors 
are pried from the door posts, or subsequently roughly 
handled. 

The built-up construction of the Curry grain door is 
illustrated in the drawing. The dressed edges are said 
to make possible grain-tight joints between the doors 
without any special precautionary measures such as 
“doubling” the doors and lapping the joints. In accord- 
ance with the usual practice, the doors are secured in 
place in the car by being nailed lightly to the door posts 
with four tenpenny nails driven in at an angle so that 
when each door is in turn pried up with a bar the nails 
bend over and are withdrawn from the door posts readily, 
releasing the door without damage to it. 

Only seven Curry doors per car are required, three in 
the doorway through which the grain spout is inserted in 
loading the car, and four in the opposite doorway. The 
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General Managers’ standard grain door, on the other 
hand, made of two thicknesses of one-inch, low-grade 
lumber, selected for grain-tightness rather than for 
strength, necessitates the “doubling” of the two lower 
doors on each side of the car and requires a total of 11 
doors. Sometimes, cars may be undercoopered with 
single thicknesses of standard grain doors, resulting in 
damage claims. More often, cars are overcoopered, as 
many as 13 doors being used per car. On the average, 
extensive surveys are said to have shown that for the 
loading of the heavier grains, constituting about 90 per 





Freight-car doorway coopered with six G. M. standard doors 
(left) and four Curry doors (right)—calking paper is 
used only to a limited extent with the Curry doors 


cent of the grain movement, it is common practice to 
use 11 standard grain doors, four of which are applied to 
give additional strength at the bottom courses. This may 
be compared with 7 doors required when the Curry type 
is used. 

Typical examples of freight car doorways, coopered 
with the General Managers’ door and with the Curry 
grain door are shown at the left and at the right, respec- 
tively, in one of the illustrations. It will be observed 
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that caulking paper is applied at all joints with the 
standard door, whereas it is recommended for application 
with the Curry door only where the floor board, side posts 
or grain doors have become slightly warped or otherwise 
damaged. 

While the initial cost of the individual Curry door is 
somewhat greater than that of the present standard door, 
the fact that four less doors are required makes the ag- 
gregate cost of coopering the car practically the same 
with either type of door. No excessive premium is 
therefore paid for the more effective service, increased 
life and much better appearance claimed as advantages 
of the new doors. In addition, it is maintained that the 
reduction in the number of doors required per car reduces 
by over one-third the grain doors which must be handled 
and hauled over the road annually as “company mate- 


rial” ; effects a saving of 240 lb. of tare weight, or non- 
revenue freight, per car loaded; saves labor and time in 
coopering ; expedites car handling at stations and thus 
helps in the attainment of more car-miles per day. 

Curry grain doors may be stenciled with the names of 
originating carriers, and agents and shippers charged 
with them in accordance with the practice of some roads 
in an effort to secure the return of the doors, or an ac- 
counting for them. In case the doors are lost through 
off-line shipments, or otherwise, however, it is expected 
that eventually about as many doors will be received back 
from foreign connections as are lost, and, in the mean- 
time, the actual money loss per car set of unrecovered 
doors will be no greater than at present since only seven 
Curry doors will get away as compared to eleven of the 
present standard door. 


Monarch H: igh-Speed Lathe 


HIGH-speed lathe which operates at 3,000 
r.p.m. and which is designated as the Model AA 
machine, has recently been developed by The Monarch 





The Monarch model AA lathe which operates at spindle 
speeds of 3,000 r.p.m. 


Machine Tool Company, Sidney, Ohio. The special fea- 
tures of this unit are: Timken bearings throughout, 
automatic length feed stops, any type of tool equipment 
desired, including automatic facing attachment, multiple 
tool rests, etc. 

The machine, a 16-in. by 6-ft. lathe, operates at spindle 
speeds of 3,000 r.p.m. and higher and is intended to 
machine such pieces as can be handled most economically 
at high rates of speed with tungsten-carbide tools. 
Either a DC variable-speed motor or an AC multi-speed 
motor can be mounted in the cabinet base which is pro- 
vided with louvres for ventilation. The drive is direct 
to the spindle by multiple V-belts running up between 
the walls of the bed, which are far enough apart to clear 
the V-belts without the use of idler pulleys. The drive 
from the spindle to the quick-change feed box is made 
by either a silent chain or multiple V-belts. 

_ The bed of the lathe is made of carbon eutectic steel, 
so-called because it contains only 2.60 per cent to 2.70 
per cent carbon. The bed machines to a steel-like bear- 
ing surface and has a tensile strength of from 55,000 
to 60,000 Ib. per sq. in. 


B-A Locomotive Boiler Feed Pump 


FP, the illustration is shown the B-A locomotive boiler 
feed pump which has recently been developed by 
the Bird-Archer Company, New York, to handle water 
at the boiling point in connection with its locomotive 
water conditioner. This centrifugal pump unit consists 
of a steam turbine, pump and regulating device as- 
sembled in a compact enclosed unit. There are no addi- 
tional control valves, over-speed trips, or any other 
parts required in the operation of the pump, regulation 
being by means of an ordinary globe valve in the cab. 
The water end of the unit is a two-stage, double suction 
pump. It is assembled from the end and may be com- 
pletely taken apart and put together on the locomotive 
without disturbing any pipe or hose connections on the 
pump. 

The steam turbine has a large diameter steel shaft 
and the turbine wheel is a one-piece steel forging. The 
castings are heavy to insure accurate alignment of the 
bearings which are adapted to the high speed at which 


December, 1930 


Railway Mechanical Engineer. 


the turbine is operated. The turbine wheel was designed 
to withstand speeds of 30,000 r. p. m. although the 
maximum operating speed is limited to 6,000 r. p. m. 





The Bird-Archer boiler feed pump which is used in conjunc- 
tion with the B-A locomotive water conditioner 
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Over-speed protection is provided by a fly-ball governor 
designed along the lines of a standard governor which 
has been used in a large number of turbines in loco- 
motive service. The governor mechanism and bearings 
run in a constant bath of oil. Lubrication of the bearings 
and governor mechanism is accomplished by an arrange- 
ment of the governor shaft which is hollow and has 
screw shaped flutes on the inside walls which lift the 
oil from a reservoir provided in the center casting. This 
arrangement furnishes a continuous spray over all mov- 
ing parts requiring lubrication. The oil supply is re- 
plenished at one point for the entire unit. The design 


of the turbine and pump is such that condensation from 
the steam end and water from the pump end cannot 
enter the oil chamber. 

The pump has a capacity of 9,000 gal. per hr. and is 
suitable for all but high pressure, special installations. 
The locomotive water conditioner of which the B-A 
boiler feed pump is a part, is a new type of feedwater 
heater located on the tender and offering the advantages 
of hot-water storage, oxygen removal and water treat- 
ment in addition to its heating function. It was fully 
described in the March, 1930, issue of the Railway 
Mechanical Engineer. 


Beaver Three-Way Die Stocks 


HE Borden Company, Warren, Ohio, recently 

added to its list of products a line of three-way 
die stocks, the dies and caps of which are interchange- 
able with the No. 3 Beaver ratchet die stocks. The die 
segments of the three-way die stocks are square in 
shape and are electrically heat treated. The dies are 
driven by the solid body of the tool and not by a cap 
held on the body by screws. It is designed with large 
openings in the body to provide for accessibility for oil- 
ing and chip clearance. The die retaining ring is of 
pressed steel to insure strength, a pinch of 1-32 in. be- 
ing used to hold the dies in position. Extra-heavy and 
extra-long handle bosses are provided so that the 
handles will not work loose. 

The tools are furnished in two sizes and are desig- 
nated as the No. 33 Beaver and No. 34 Beaver three- 
way die stocks. The former of these has a threading 
range of % in., % in. and % in. and weights 6% Ib., 


Atomic- Hydrogen 


N automatic welder for atomic-hydrogen welding, 
the first application of automatic equipment to 
this welding process, has recently been placed on the mar- 
ket by the General Electric Company, Schenectady, N. Y. 
The welder is designed for longitudinal seam welding 
of all kinds. It consists of a clamping mechanism for 
holding the work, an automatic travel carriage, a weld- 
ing head and the usual control devices, and other ac- 
cessories. The clamping mechanism and travel carriage 
are of standard types, while the welding head, control, 
etc., are of special design to suit the use of atomic- 
hydrogen welding. In addition there is an auxiliary 
feeding device for feeding filler rod into the arc, as 
the tungsten electrodes used to form the arc are con- 
sumed slowly and do not contribute metal to the weld. 
In operation the work is clamped in place in the usual 
manner, the travel carriage is set at one end of the 
seam and the start push-button is depressed. The re- 
mainder of the operation is automatic. With the press- 
ing of the start button, the line contactor closes, apply- 
ing power to the equipment and simultaneously opening 
a valve supplying hydrogen to the arc. The striking of 
the arc, movement of the travel carriage and length of 
the arc are all controlled automatically. 
The atomic-hydrogen welding process is one by 
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The 33 Beaver 3-way die stocks 


while the latter has a threading range of % in., % in. 
and 1 in. and weighs 9 Ib. 


Welding Machine 


means of which hitherto unweldable metals can be 
melted and fused without trace of oxidation. Welding 
can also be performed in some cases on metals as thin 
as a Sheet of ordinary writing paper. The method util- 





The General Electric automatic welding machine for use 
with the atomic-hydrogen welding process 
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izes the passage of a stream of hydrogen through the 
arc between two electrodes. The heat of the arc breaks 
up the hydrogen molecules into atoms and these com- 
bine again a short distance beyond the arc into mole- 
cules of the gas. In so doing they liberate an enormous 
amount of heat to produce an effective welding tem- 








perature. In addition, since atomic hydrogen is a power- 
ful reducing agent, it reduces any oxides which might 
ctherwise form on the surface of the metal. Alloys 
containing chromium, aluminum, silicon or manga- 
nese can thus be welded without fluxes and without sur- 
face oxidation. 


The Brill Multi-Tool 


PORTABLE electric hand tool with which 15 
major operations and a number of minor func- 
tions can be accomplished and which is designated as 
the Brill Multi-Tool, is a product which has recently 


























The multi-tool being used with a grinding attachment 


been placed on the market by the J. G. Brill Company, 
Philadelphia, Pa. The tool weighs 5% Ib. and is oper- 
ated by a four-bearing power unit. It was developed 
to obtain a portable hand tool with one power unit that 
could be adequately used for the completion of a num- 
ber of different jobs. Various attachments can be 
screwed onto the the nose of the tool. These various 
attachments are used for drilling, grinding, buffing, 


sanding, sawing, nut setting, screw driving, planing, 


filing, valve grinding, reaming, under cutting, nibbling, 
shearing and mixing. 
In railroad shops it is particularly adapted to clean- 


i 


Died 


aad nota it 
5 a 





The multi-tool with a wire-brushing attachment in use on 
the front end of a locomotive 


ing the front ends of locomotives, the outside of smoke 
boxes for repainting, and for polishing side rods and 
valve-motion levers. The tool was also developed for 
use in rail-car repair shops where it is useful for clean- 
ing carbon, grinding valves, polishing, grinding, etc. 


Presto 2¥%2-Gal. Spray Painting Equipment 


HE Metal Specialties Manufacturing Company, 
338-352 North Kedzie avenue, Chicago, has recently 
added the Model 150 spray painting equipment to its 
line. The outfit is electrically powered and is equipped 
with a 2%4-gal. pressure-feed material tank which holds 
sufficient material to spray from 800 to 1,000 sq. ft. 
One of the patented features of the spray gun is an air 
conditioning unit built into the hollow part of the handle. 
The gun is of the pressure-feed type with internal 
atomization in the spray head which is designed to as- 


sure a steady, uniform spray of light or heavy mate- 
rials the instant the trigger is pressed. The ring-valve 


piston-type compressor which is used to operate the de- 
vice is directly connected to the electric motor. A pat- 
ented expansion air tank built into the compressor head 
eliminates all pulsation and bulky storage equipment. 
The intake valve on the compressor is fitted with an 
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The Presto 214-gal spray-painting outfit 
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feature, in addition to the second air conditioning unit 
in the handle of the gun, permits only clean, dry air to 


air filter which traps dust and foreign matter. This pass through the spray head. Each outfit is regularly 
equipped with three outer spray heads for fan, round or 
angle spraying. 


BES. Roller Feed Attachment 


T HE Brown & Sharpe Manufacturing Company, 

Providence, R. I., recently brought out a roller- 
feed and timing mechanism which is designed for use 
on Brown & Sharpe automatic screw machines. It is to 
be used on jobs where the pieces to be machined are of 
considerable length, one operation of the roller feed 
being sufficient to feed the piece the required distance, 
eliminating the multiple feedings with feeding fingers. 
The end of each new bar is positioned at a point to 
permit trimming to remove the waste, leaving only a 
suitable amount for chucking at the last end. 

To determine the position for trimming, a swing 
stop with control mechanism is used. This stop func- 
tions only once to each new bar and is controlled by a 
ratchet wheel operated by a pawl which is moved by the 
rear cross slide each time a piece of work is cut off. 
The ratchet wheel has a number of teeth which is a 
multiple of the number of pieces available in each 10-ft. 
bar. As an example, take a ratchet which has 44 teeth. 
If 11 pieces are contained in each bar, 4 operating dogs 
will be necessary to cut the required number of pieces. 
These dogs are mounted on the side of the ratchet 





The roller feed and timing mechanism used in conjunction 
with B. & S. automatic screw machines 


wheel and when brought to position allow the swing- 
stop mechanism to function. When this trimming opera- 
tion is completed, the bar is again fed to the stock stop 
which determines the correct length of each piece avail- 
able in the bar. 


A Rubber Cushioned Car Wheel 


-_* April 1930 the Goodyear Tire & Rubber 
Company, Akron, O., has had on test a rubber- 
cushioned wheel for locomotive tender trucks, pas- 
senger and freight cars. The test wheels are in opera- 
tion on a locomotive tender truck on the Akron, Canton 
& Youngstown. One of the accompanying illustrations 


SY LY 
































Sectional view of the rubber-cushioned tender-truck 
wheel showing the rubber pad 


shows the sectional design of the wheel and another its 
application on a tender truck. 
The wheel consists of two sections which might be 
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termed the hub and the rim section of the wheel be- 
tween which is a specially designed cushion of solid rub- 
ber. The claims made for the new type wheel are great- 
er comfort to passengers and train crews and a saving in 
wear and tear on rolling stock and roadbed. The shocks 
that the ordinary car wheel is subjected to when it hits 
switches, joints and frogs are said to be eliminated by 
the use of this wheel and the absence of shock thereby 
contributes to longer life to bearings, axles and. trucks. 





The Goodyear rubber cushioned wheel applied to a 
tender truck 
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it is also claimed that, due to the design of the rubber 
cushioning, the side-sway of cars is effectually “damp- 
ened’, 

The Goodyear cushion wheel is made much like the 
ordinary car wheel of the all-steel type except that a 
cushion of uncured rubber is built between the hub and 
the rim. After this operation the wheel with the rubber 
is put into a vulcanizer and cured much as a solid rub- 
ber truck tire is vulcanized firmly to a metal rim. A 
pocket inside the wheel holds the rubber pad, which is 
about 2% in. thick, 6 in. wide and tapers beadlike to a 
thickness of about 1% in. This beadlike projection is 
the only portion of the flexible pad that is visible on the 
surface of the wheel. 


The heat that is generated in the wheel when the 
brakes are applied is said not to affect this type of wheel 
because of the ventilation provided in the wheel by large 
holes in the disc-like portion giving the effect of a set 
of spokes between the steel tire and the rim. When the 
steel tire is worn out it can be removed, the rubber cush- 
ion detached and the old hub used again in the con- 
struction of another complete wheel. 

The tests made so far on the A. C. & Y. seem to in- 
dicate the feasibility of the invention and the possibility 
of adapting it to larger wheels and flexible couplings 
for shafting. 

The rubber cushioned wheel is the invention of E. F. 
Maas of the Goodyear engineering staff. 


Niles Side-Head Boring Mill 


7 HE Niles Tool Works Company, Hamilton, Ohio, 
has brought out a 42-in. to 50-in. side-head boring 
with a 


mill and column which is 


machined on a special tool to insure accurate construc- 
tion. ‘The ways for the crossrail and the side head are 
planed and scraped, these surfaces then being used for 
locating the casting on the special boring machine where 
the spindle hole, the taper thrust track, and the boring 
for the main drive shaft are finished. This is to insure 


one-piece base 


” 





Niles 42-in. to 50-in. side-head boring mill 
with a one-piece base and column 


the spindle being parallel to the ways and the main drive 
a true right angle to the spindle. 

The crossrail has a three-track bearing surface with 
a narrow guide for the vertical-head saddle, the screw 
for the longitudinal motion being placed between the two 
lower tracks. The vertical head slides in bearings of 
the square-lock type with taper gib adjustments in all 
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directions so that wear can be taken up and alinement 
maintained between the turret and the table spindle. 

The side head is an independent unit and is attached 
directly to the column. There are but two movable 
joints between the cutting tool and the column; one for 
vertical travel and the other for horizontal travel. The 
casting extends across the column and is equipped with 
three bearings. One of these is a main bearing with a 
long and narrow guide on the right-hand side of the 
column, while the other two are flat bearings, one in the 
center of the column and the other on the left side of 
the column. 

Both heads each have independent rapid traverse 
which may be engaged in one direction only, operating 
at a speed of 120 in. per min. irrespective of feeds or 
table speeds. Sixteen feeds, ranging from .004 in. to 
.750 in. per revolution of the table, are provided in the 
feed mechanism for both the rail head and the side head. 
Both heads are fitted with large micrometer dials, as 
well as graduated scales and observation stops for the 
rail and the side head. Feed units are controlled by 
pull pins with safety interlocks and are of the selective 
sliding-gear type with gears of heat-treated alloy steel. 
The table speed-change gear box is assembled as a sepa- 
rate unit in the bed and provides 12 speed changes of 
the selective sliding-gear type, ranging from 3.2 r.p.m. 
to 70 r.p.m. 

The spindle is of semi-steel, ground and lapped to 
provide a running fit in bearings which have removable 
bronze bushings both top and bottom. The table is 
driven by spiral bevel gears, the driving gear of which 
is of forged steel. The pinion gear is supported in 
roller bearings at either end to absorb the thrust. inci- 
dent to spiral gears. Motion to the table is engaged by 
a multiple disc clutch in which is incorporated a cone 
brake for stopping the table when the clutch is re- 
leased. 

To protect all mechanisms against damage due to 
faulty manipulation or coming in contact with obstruc- 
tions, the table speed changes are interlocked with the 
clutch lever, feeds cannot be engaged with the rapid tra- 
verse in motion or vice-versa, and feed gears interlock, 
making it impossible to engage conflicting ratios at the 
same time. Also, large frictions in the feed and tra- 
verse mechanisms protect these parts while additional 
safety features protect crossrail elevation. All bear- 
ings of the boring mill are bronze bushed, all gears are of 
heat-treated steel, and the entire machine is lubricated 
by an automatic oiling system. 
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Aluminum Alloy Used 


in E.ngtnehouse Doors 





























ITH the idea of securing greater speed of opera- 

tion and increased life in enginehouse doors, the 
Norfolk & Western recently installed 21 vertical rolling, 
or curtain-type, doors, constructed of light, strong 
aluminum alloy, in the older of its two enginehouses 
at Williamson, W. Va. These doors, which were fur- 
nished by J. G. Wilson Corporation, Norfolk, Va., 
are 13 ft. wide by 19 ft. 11 in. high and weigh 323 lb. 
each. The slats of the new doors are made from 19- 





























One of the Wilson aluminum-alloy enginehouse doors 
recently installed on the N. & W. 

















gage aluminum alloy sheet and the bottom bar in each 
case is an angle section of the same material produced 
by the extrusion process. Fabrication throughout is 
with aluminum rivets. 

Operation of the doors is by means of chain hoist 
mechanisms, in each case consisting essentially of a 
train of spur gears, having a ratio of 6.8 to 1. It is 
said that the new type doors weigh less than one-third 
the weight of doors of similar type constructed of 
galvanized steel sheet and can be raised and lowered 
about three times as fast because of the smaller gear 
ratio possible in the operating mechanisms. 

In addition to the lightness of the new doors and 
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the increased speed with which they can be operated, 
it is expected that the doors will give unusually long 
life because of the high resistance of the aluminum 
alloy of which they are constructed to the corrosive 
action of sulphur fumes and other gases prevalent about 
enginehouses. In view of this quality of the aluminum 
alloy used, the doors are not painted, which cuts one 
item of usual maintenance work. 


Select-O-Speed Grinder 


HE Hammond Machinery Builders, Kalamazoo, 

Mich., has developed a grinder, designated as the 
Select-O-Speed, in the design of which is included a 
combination herring bone gear and multi-V belt drive. 
This drive is designed to provide a high operating 
efficiency for snagging and rough grinding work, to 
improve the accessibility of parts and to insure vibra- 
tionless operation. 

The grinder operates at an approximate peripheral 
speed of 9,000 surface ft. per min., a speed which is 
estimated to provide the maximum grinding efficiency 
on bakelite and rubber-bonded wheels. It can also be 


if 


wee & 
ees 
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The Hammond Select-O-Speed grinder which has a 
combined multi-V belt and herring-bone gear drive 


arranged for use with vitrified grinding wheels. Wheels 
of 24 in., 20 in., 18 in. and 16 in. diameter can be used 
with the machine, which is designed so that it can be 
operated with a 714-hp., a 10-hp. or a 15-hp. motor. 

Power is transmitted from a motor, mounted at the 
rear of the base, to an intermediate drive shaft by means 
of a Multi-V belt. Speeds are changed by means of 
quick-change pulleys on the motor which carry protec- 
tive features so that the faster speeds used with the 
small wheels cannot be operated on the large wheels. 
The power from the intermediate spindle to the main 
spindle is transmitted by means of herringbone gears 
operating in a bath of oil, six oversize ball bearings be- 
ing used in which to mount the spindle. 

The wheel guards used with the machine are made 
of boiler-plate steel and built in accordance with the 
American Standards Association recommendations. 
They are adjustable to compensate for the wear of the 
wheel and are fitted with shatterless-glass eye shields. 
The spindles are made of chrome-nickel steel, ground 
and accurately balanced. The motor is protected from 
overload, low voltage and phase failure by means of a 
Cutler-Hammer automatic motor starter. Convenient 


oilers with oil level gages and flushing plugs are also 
furnished. 
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Sand-Blast Helmet with 
Forced Ventilation 


HE Panghorn Corporation, Hagerstown, Md., has 
developed an all-rubber sand-blast helmet which is 
designated as the Pangborn Type DE helmet. It is de- 
signed to protect the wearer’s eyes, flesh and lungs. A 
curved window, protected by a bulged screen, gives true 





The Pangborn DE sand-blast helmet and type B air washer 
for supplying the helmet with water-washed air 


vision. The window glass and the screen are so attached 
to the helmet that they are both replaceable. 

Fresh air is kept circulating inside the helmet at any 
desired pressure. Also, a fixed jet sprays a stream of 
air onto a soft sweat band to cool the operator’s head 
while another jet is used to spray air onto the outside 
of the visor to keep dust from fogging the visor window. 

Another feature applicable to this helmet is the Pang- 
born Type B air washer which supplies the operator 
with clean water-washed air practically at atmospheric 
pressure. 


Hercules Heavy-Duty Motors 


N the illustration is shown a heavy-duty drilling and 
reaming motor designed for use on structural-steel 
work, in railroad shops and in plants building heavy 






The Hercules No. 267 heavy-duty reaming and drilling tool 


equipment such as engines and machine tools. In addi- 
tion to being a drilling and reaming motor, it can also 
be used for setting nuts and driving staybolts. The 
motor, of which there are two sizes designated as the 
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Hercules No. 257 and No. 267, is the product of the 
Buckeye Portable Tool Company of Dayton, Ohio. 

The motor is 4% in. wide, 6 in. high, and 15 in. long. 
The spindle, which has a No. 4 Morse taper socket, is 
located at one end of the tool to facilitate close corner 
work. The diameter of the spindle end is 3% in. and 
the distance from the end of the No. 4 Morse taper 
socket to the end of the screw feed is 9 in. The feed 
screw has a travel of 2% in. and is operated by a re- 
versible ratchet wrench. 

The tool is driven by a Hercules rotary compressed- 
air motor. It is compounded down to a spindle speed of 
140 r. p. m. in the No. 257 machine and to 190 r. p. m. 
in the No. 267 machine. The gears are of heat-treated 
alloy steel and are mounted on gear spindles set in 
heavy-duty ball bearings. The bearings and rotating 
parts are grease lubricated through fittings mounted 
on the casing. The casing is doweled and bolted to- 
gether in such a manner as to keep all parts in alirie- 
ment. When dissembling for repairs, the removal of 
only four nuts is required to open up the entire motor 
unit. 

The tool has a capacity for a 1 5-16-in. bridge reamer, 
a 2-in. drill in steel, and a 1%4-in. U. S. standard nut 
driver. If desired the tool can be equipped with a 
double-end squared spindle for both right- and left- 
hand rotation, thus making the tool adaptable for either 
running on or removing nuts and for tapping. When 
in use the tool can be hung by a counter-balance in 
either a horizontal or a vertical position by means of 
a screw eye. 


Axelson Pipe Threader 


PIPE threading machine, designed for a wide 

range of uses, has been developed by the Axelson 
Manufacturing Company, Ltd., Los Angeles, Cal. The 
pipe to be threaded is gripped by two-jaw chucks which 
are partly automatic in action and which remain station- 
ary while a standard square die is revolved, cutting the 
thread. The threader will cut at the rate of 17 r.p.m. on 
all sizes from 14-in. to 2-in. pipe, the required time for 
completing eleven threads being about 40 sec. After the 
thread is completed, the dies are reversed and during this 
operation rotate at 34r.p.m. In addition, thread cutting 
attachments are available for the cutter head to permit 
cutting-off, reaming and bolt making. 





The Axelson pipe threader and cutter 


Railway Mechanical Engineer 725 












































eR ee 








ni Niger 































Among the 





Clubs and Associations 





New York Rairoap CLus.—The fiity- 
eighth annual dinner of the New York 
Railroad Club will be held in the grand 
ballroom of the Hotel Commodore, New 
York, Wednesday, December 17, at 7 p.m. 
The speaker of the evening will be 
Judge Harold B. Wells of the Court of 
Errors and Appeals, State of New Jer- 
sey. George Le Boutillier, newly elected 
president oi the club, will preside. 


EASTERN CAR FOREMEN’S ASSOCIATION 
—The Modern Method of Car Cleaning 
will be discussed by T. G. Case, general 
car foreman, Grand Central Terminal, 
New York, before the meeting of the 
Eastern Car Foremen’s Association which 
will be held on December 26 at 8 p.m. at 
29 West Thirty-Ninth street, New York. 


Car FoREMEN’s ASSOCIATION OF OMAHA, 
Counci, BLurrs AND SoutH OMAHA IN- 
TERCHANGE.—At 2 p.m. on December 11 
at the office of the Chicago, Burlington 
& Quincy at Omaha, Neb., M. P. Schmidt, 
general car foreman of the Chicago, Mil- 
waukee, St. Paul & Pacific will address 
the members of the Car Foremen’s As- 
sociation of Omaha, Council Bluffs and 
South Omaha Interchange on the work of 
the association and the progress made 
since its organization in 1912. 


Paciric Ratrrway Cius.—The associate 
members of the Pacific Railway Club 
are arranging a program for the one 
hundred and sixty-fourth meeting of the 
club which will be held in the rooms 
of the Transportation Club in the Palace 
Hotel, San Francisco, Cal., on December 
11. This meeting, which has become an 
annual feature of the club, will be given 
over entirely to entertainment which will 
be followed by a repast at which the entire 
membership will be the associates’ guests. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLusp—The next meeting of the 
Southern and Southwestern Railway Club 
will be held on January 15, 1931, at 10 
a.m. at the Ansley Hotel, Atlanta, Ga 
Roller bearings will be discussed by a 
representative of Fafnir Bearings, Inc., 
and feedwater heaters by a representa- 
tive of the J. S. Coffin, Jr., Company. A. 
E. Clift, president of the Central of 
Georgia, who was originally scheduled 
to speak at the November meeting, will 
talk on “Things the Public Should Know 
about the Transportation Industry.” 


CENTRAL RAILWAY CLub or BurraLo.— 
A debate: “Resolved that Departmental 
Organization’ on Railroads is Superior to 
Divisional Organization,” is to be the fea- 
ture of the meeting. The affirmative side 
of the question will be taken by Louis A. 
Hillman, captain, Delaware, Lackawanna 
& Western; James J. I.ewis, D., L. & W.; 
Clark E. Brown, D., L. & W.: A. H. 
Schindelbeck, alternate, D., L. & W. The 
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negative side will be taken by E. S. Duffy, 
Jr., captain, Wabash; P. E. Bradley, Pere 
Marquette; A. E. Hermann, Nickel Plate ; 
and W. J. Benner, alternate, Canadian 
National. The meeting will convene at 
Hotel Statler, Buffalo, New York at & 
p. m., on December 11. JThe election of 
officers for 1931 will take place at this 
meeting. The annual dinner of the club 
will be held Thursday evening, January 8, 
1931, the officers for 1931 being installe:| 


at the regular meeting at 2 p. m. 


Club Papers 





Air-Brake Maintenance 


Manhattan Aw Brake Club—Meeting 
held November 21 in Room 2300, 
150 Broadway, New York. {The 
members of the Manhattan Air Brake 
Club discussed the following — sub- 
jects at its November meeting: Brake- 
pipe hose; Adjustment of release times on 
‘UC, LN, PM, and PC equipments: Train 
control; Centrifugal dirt collectors; Loco- 
motive piping; Triple valve repair prac- 
tice; Handling 150-car’ or longer freight 
trains, and Brake-valve repair practice. 
Jin the discussion of the brake pipe 
hose, the question was brought up as to 
the number of hose burst and damaged 
due to improper clamping or defective 
hose coupling. The question also came up 
as to whether or not there should be a 
standard practice for clamping pipes on 
locomotives and standard location for all 


cut-off cocks. {The - increasing length 
ot treight trains have added many 
problems for the air-brake  super- 
visor to solve. Long trains natur- 

* 


* 


aily create many complications § in 
train handling, train preparation and de- 
sign of air-brake equipment, especially 
with respect to main-reservoir volumes 
and feed-valve capacity. Special instruc- 
tions for handling long trains are fre- 
quently necessary, and consideration given 
to the use of retaining valves, etc. 


Air Transportation 


Western Railway Club. — Meeting 
held at the Hotel Sherman, Chicago, 
Monday evening, November 24. Two 
papers presented as follows: “Design and 
Construction of Airships,’ by V. R. 
Jacobs, assistant manager, Aeronautics 
Department, The Goodyear Tire & Rubber 
Co., and “Operation of Airships,” by 
Commander C. E. Rosendahl, U. S. N., 
formerly commander of the United States 
Dirigible Los Angeles and official repre- 
sentative of the United States on the 
world cruise of the Grat Zeppelin. { This 
meeting represented the second experi- 
ment of the Western Railway Club in 
getting away from railroad _ subjects, 
particularly those relating to mechanical- 
department operation. The success of 
the meeting, trom the point of view of 
attendance,.at least, cannot be questioned. 
Approximately 500 members and guests 
of the club were present, and, of these, 
about 10 per cent were ladies to whom 
a general invitation was also extended. 
Samuel O. Dunn, editor of the Railway 
Age, presided and introduced the speakers, 
also the guest of honor, Rear-Admiral 
W. S. Crosley, U. S. N., commandant of 
the U. S. Naval Training School at Great 
Lakes, Ill. {{ Both papers were accom- 
panied by moving pictures which helped 
materially in visualizing the present status 

* 












A Vauclain compound 2-8-0 type locomotive on the New Zealand Government 
Railways, built by the Baldwin Locomotive Works in 1896 
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of efforts to make lighter-than-air ships 
commercially feasible. Mr. Jacobs ex- 
plained a few of the more important 
problems presented in the construction 
of these air craft which are generally 
divided into three types, namely, rigid, 
semi-rigid and non-rigid. {{ Commander 
Rosendahl held the closest attention of 
the membership throughout his discussion 
of the operation of airships. He said 
that there are no present indications that 
the lighter-than-air ship will ever be a 
competitor of the railroads, owing to 
speed limitations, for one thing. Its 
principal field of usefulness will be in 
long distance, transoceanic flights, in 
which its speed of operation of 60 to 70 
miles an hour is practically three times 
that of water vessels, thus giving it an 
important economic advantage. Heavier- 
than-air craft, with speeds of 100 and 
200 miles an hour, or more, will, however, 
take a certain amount of high-class fast 
passenger, mail and express traffic which 
would otherwise travel by the railways 
as being the next fastest means of trans- 
portation. 


Passenger-Car Heating 


Chicago Car Formen’s Association.— 
Meeting held at the Great Northern hotel, 
Chicago, Monday evening, November 10. 
Paper on the subject “Steam Heating 
of Long Passenger Trains,” by W. J. 
McClennan, general shop inspector, New 
York Central, New York. { Mr. McClen- 
nan presented a carefully-prepared paper 
which contained a wealth of information 
and detailed technical data relating to this 
subject. The influence of train length, 
type of car construction, including the 
proportion of window area, and many 
other factors in the satisfactory heating 
of long passenger trains were discussed 
at length. Mr. McClennan advocated the 
use of unrestricted two-inch metallic 
connections between cars, insulated as 
thoroughly as practicable, in order that 
high steam pressures can be delivered, if 
necessary, for heating 20-car trains under 
the most adverse temperature and wind 
conditions. Ten pounds pressure per car 
is usually sufficient for heating a pas- 
senger coach under average winter con- 
ditions, but, if this does not prove 
adequate, the trainmen signal for more 
pressure, and it is absolutely essential to 
provide steam-heat connections which will 
safely stand these high pressures. {] Mr. 
McClennan stressed the advisability of 
having all adjustments of the individual 
car regulators made at terminals by ex- 
perienced men rather than en route by 
someone not thoroughly familiar with 
their operation and adjustment. { One 
of the principal points emphasized in the 
discussion of Mr. McClennan’s paper was 
the urgent necessity of a thorough in- 
spection and overhauling of steam-heat 
equipment in advance of the severe 
winter weather if satisfactory service is 
expected: Many roads in northern 
climates are now reaping the benefits of 
this important preparatory work and 
others, no doubt, wish that they had been 
a little more thorough in correcting the 
conditions which subsequently cause 
steam-heat failures. 
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The following list gives names of secretaries, 
dates of next or regular meetings and places of 
— of mechanical associations and railroad 
clubs: 


Arr-Brake Association.—T. L. Burton, Room 
5605 Grand Central Terminal building, New 
York. 

AMERICAN RariLway ASSOCIATION.—Division V. 
—MEcHANIcAL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMENT PainTING SEc- 
Tion.—V. R. Hawthorne, Chicago. 

Division VI.—PurRcHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division 1. — Sarety Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Division.— 

. A. Buch, Seventeenth and H_ streets, 
Washington, D. C. 

AMERICAN Rattway Toot ForEMEN’s ASSOCIA- 
TIOoN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rariroap Division.—Paul D. Mallay, chief 
engineer, transportation department, Johns- 
Manville Corporation, 292 Madison avenue, 
New York. 

Macuine SHop Practice Division. — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Matertats Hanpiinc Division.—M. W. 
Potts, Alvey- Ferguson Company, 1440 Broad- 
~— New York. 

IL AND Gas Power Drvision.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuets Diviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

AMERICAN SOCIETY FoR STEEL TREATING.—W. 
fie Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN Society FOR TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa 

AMERICAN WELDING Socrety.—Miss M. .M. 
Kelly, 29 West Thirty-ninth street, New 
York. 

ASSOCIATION OF RatLway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, Ill. 

AssociaTION OF RartLway Suppty Men.—J. W. 
Fogg, MacLean-Fogg Lock Nut Company, 
2649 N. Kildar avenue, Chicago. Meets with 
International Railway General Foremen’s 
Association. 

BorLer MAKeEr’s Suppty MeEn’s ASSOCIATION.— 
Frank C. Hasse, Oxweld Railroad Service 
Company, 230 N. Michigan avenue, Chicago. 
Meets with Master Boiler Makers’ Associa- 
tion. 

CanaDIAN Rattway Cius.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular meet- 
ings, second Monday of each month except in 
June, July and August, at Windsor Hotel, 
Montreal, Que. 

Car DEeparTMENT OrFicers Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForEMEN’s AssociaTION oF Cuicaco.—G. K. 
Oliver, 3001 West Thirty-ninth Place, Chi- 
cago, Ill. Regular meeting, second Monday 
in each month, except June, July and August, 
Great Northern Hotel, Chicago, IIl. 

Car ForeMen’s Crus or Los ANGELES.—J. W. 
Krause, 608 South Main street, Los Angeles, 
Cal. Meetings second Monday of each 
month except July, August and September, 
in the Pacific Electric Club building, Los 
Angeles, Cal. 4 

Car ForeMAN’s ASSOCIATION oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Car ForeMEn’s Association oF St. Louis.—F. 
G. Weigman, 720 North Twenty-third street, 
East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except July and 
August, at American Hotel Annex, St. 
Louis, Mo. 

CentraL Raitway Crus or Burrato.—T. J. 
O’Donnell, 1004 Prudential building, Buffalo, 
N. . Regular meeting, second Thursday 
each month, > F July and. August, 
at Hotel Statler, alo. 

Crinctnnatt Rartway Crus.—D. R. Boyd, 453 
East Sixth street, Cincinnati. Regular meet- 
ing second Tuesday, February, ay, Sep- 
tember and November. a 

Creveranp. Rattway Crivus.—F. L. Frericks, 
14416 Adler avenue, Cleveland, Ohio. Meet- 
ing first Monday each month, except July, 


August and September, at Hotel Hollenden, 
East Sixth and Superior avenue. 


EasteRN Car ForeMEN’s AssociaTion.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 


Island, N. Y. Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS INTERCHANGE Car INSPECTION As- 
SOCIATION.—E, Jackson, Box 22, Mail 
Room, Union Station, indianapolis, Ind. 
Regular meetings first monday of each month 
at Hotel Severin, Indianapolis, at 7 p.m. 

INTERNATIONAL RaILRoaD MASTER BLACKSMITH’S 
AssocIATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RaILroaD Master BLACKSMITH’S 
Surety MeEn’s Association.—J. H. Jones, 
Crucible Steel Company, of America, 650 
Wasnington poulevard, Chicago. 

INTERNATIONAL RatLway FvueEt AssociaTION.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RatLway GENERAL FoREMEN’S. 
AssociaTIon.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

INTERNATIONAL RaiLway SuppLty MEn’s Associ- 
aTion.—W. J. Dickinson, acting secretary, 
1703 Fisher building, Chicago. Meets with 
International Railway Fuel Association. 

Lourtstana Car DEPARTMENT AsSOCIATION.—L. 
Brownlee, 3730 South Prieur street, New 
Orleans, La. Meetings third Thursday in 
each month. 


MastTeR BoiLerMaKerR’s AssociaTion. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 


Master Car BuILpers’ AND SUPERVISORS’ Asso- 
CIATION.—See Car Department Officers Asso- 
ciation, 

NatTionaL SaFety Councit—StTEAM RalILRoaD 
Section: W. A. Booth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

New ENGLAND RaiLroap Cius.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. 
Regular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 

New_ YorK Ratrroap Crius.—Meetings third 
Friday in each month, except June, July and 
August, at 29 West Thirty-ninth street, New 
York. Douglas I. McKay, executive secre- 
tary, 26 Cortlandt street, New York. 

Paciric Rartway Cius.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Puesto Car Men’s Association.—l. F. Whar- 
a chief clerk, Interchange Bureau, Pueblo, 

olo. 

Rartway Business ASSOcIATION. — Frank W. 
Noxon, 1124 Woodward building, Washing- 
ton, D.C. 

Rattway Car MeEn’s Ctus oF PEORIA AND 
Pexin.—C. L. Roberts, chief clerk, Peoria 
& Pekin Union Railway, 217 Lydia avenue, 
Peoria, Ill. 

Raitway Cus oF GREENVILLE.—Paul A. Minnis, 
Bessemer & Lake Erie, Greenville, Pa. 
Meetings third Tuesday of each month, ex- 
cept June, July and August. 

Rattway Cus oF PitTtspurcH.—J. 
1841 Oliver building, Pittsburgh, Pa. 
Regular Meeting fourth Thursday in month, 
except June, July and August. Ft. Pitt 
Hotel, Pittsburgh, Pa. 

Rattway EquiPpMENT MANUFACTURERS’ ASSOCIA- 
TION.—F. W. Venton, Crane Compariy, 836 
South Michigan avenue, Chicago. Meets 
with Traveling Engineers’ Association. 

Kattway Fire Protection Association.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Next meeting, October 21-23. 

Rattway Suppty MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver ~— 5 Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases end Stores Division, American 
Railway Association. 

St. Louts Rartway Crius.—B. W. Frauenthal, 
M. P. O. Drawer 24, St. Louis, Mo. 
Regular meetings, second Friday in each 
month, except June, July and August. 

SouTHERN AND SOUTHWESTERN Raitway CiLus.— 

. <A. T. Miller,.P..O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, June, September and Novem- 
ber. Annual meeting third Thursday in 
November, Ansley Hotel, Atlanta, Ga. 

Surpty Men’s Association. — E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with — 
Painting Section, Mechanical ivision, 
American Railway Association. 

Suprty Men’s AssociaTion.—Bradley S. John- 
son. H. Miner, Inc., Chicago. Meets 
with Master Car Builders and Supervisors’ 
Association. 

TRAVELING ENGINEERS’ AssoctaTion. — W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. Next convention March 
25 to 28, 1931, Hotel Sherman, Chicago. 

WeEstTERN Rattway CLus.—W. ds Dickinson, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month, ex- 
cept June, July and August. 


D. Conway, 











me: 


wi 


em Ses 


Hie sean Femi ae ag eo eae reN 


W. W. Brown, assistant mechanical en- 
gineer of the Boston & Maine at Billerica, 
Mass., has recently returned from Cuba 
where he spent two months advising on 
mechanical matters, standardization prac- 
tices, materials, etc. 


THE Cuicaco, MILwAvuKEE, St. PAuL & 
Paciric has let a contract for the con- 
struction of a building which will house 
a waste reclamation plant at Milwaukee, 
Wis., for the extraction of oil and grease 
from used journal box waste to Bently 
Brothers, Inc., Milwaukee. A contract 
has been let to the Journal Box Servicing 
Corporation, Indianapolis, Ind., for the 
equipment to be employed in the renova- 
tion process. The total cost of the plant 
will be about $100,000. 


THE NortHern Paciric will immedi- 
ately start a car rebuilding program which 
involves 3,000 freight cars and an ex- 
penditure of $4,500,000. The program in- 
cludes the rebuilding of 1,000 refriger- 
ator cars and 1,000 box cars, and the con- 
version of 500 coal cars into box cars and 
500 box cars into livestock cars. The ma- 
terial which will be required to rebuild 
the cars includes 25,000 tons of fabricated 
steel, 18,000 ft. of lumber, 2,700 tons of 
iron and steel castings, 3,000 tons of steel 
forgings and 6,000,000 sq. ft. of insulat- 
ing material. 


B. & M. Offers Stock to 
Employees 


Tue Boston & Marne has offered an 
opportunity to the 20,000 officers and em- 
ployees of the Boston & Maine to increase 
present holdings in the railroad’s prior 
preference stock, and for other employees 
to become stockholders. For the third 
time in four years, the Boston & Maine 
directors have voted to make this 7 per 
cent cumulative stock available to em- 
ployees on monthly payments at less than 
the current market price. 

The stock, quoted on the Boston Stock 
Exchange at about $107 per share, is of- 
fered to the employees at $103. Payments 
in from 16 to 23 months are provided, 
with 7 per cent interest credited on the 
purchase price to further reduce the cost, 
which on the 23 months basis would be 
only $96.33 per share, according to the an- 
nouncement. Any officer or employee on 
the active payroll of the Boston & Maine 


728 


NEWS 


may subscribe. President French’s an- 
nouncement states that in the first nine 
months of 1930 the dividend for the whole 
year was earned more than 234 times, 
notwithstanding the marked decrease in 
gross revenues during that period. 


Railway Employment Statistics 

THE NUMBER of railway employees at 
the middle of September, as reported to 
the Interstate Commerce Commission, 
shows a further reduction to 1,485,906, a 
decrease of 14.98 per cent as compared 
with last year. 





Railways Resume Shop 
Work 


Tue New York CENTRAL has re- 
opened its shops at West Albany, 
N. Y., East Buffalo, N. Y., Collin- 
wood, Ohio, Depew, N. Y., Avis, 
Pa., and Harmon, N. Y., which had 
been closed for three weeks. About 
5,300 men have resumed work. 

The New York, New Haven & 
Hartford has put to work 1,750 men 
in its shops at Readville, Mass., and 
New Haven, Conn., where much 
work had been temporarily sus- 
pended. At Readville the men will 
work three days a week and at New 
Haven five days a week. 

Railroads in the Middle west 
have recently opened or made ar- 
rangements to open shops which 
have been temporarily closed dur- 
ing the period of reduced business. 
The Chicago, Rock Island & 
Pacific returned 2,100 men to the 
shops at Chicago, Silvis, Ill., Hor- 
ton, Kan., Kansas City, Mo., Shaw- 
nee, Okla, and El Reno, Little 
Rock, Ark., and Fort Worth, Tex., 
when they were reopened at those 
points on November 17. The plan 
was to retain these shop men dur- 
ing the last two weeks of Novem- 
ber and probably the first two 
weeks of December, contingent 
upon the condition of business. 

The Chicago & North Western 
shops throughout that system re- 
employed about 4,000 men on a 
three-days-a-week basis, on Novem- 
ber 3. Some of the employees af- 
fected had been out of service since 
September 17. About 700 shop men 
were added to the forces of the 
Chicago & Alton shops at Bloom- 
ington, IIl., on November 3. On the 
St. Louis-San Francisco about 1,200 
shop employees who had _ been 
taken out of service on September 
22 were returned to work during 
the latter part of October and it 
was expected that they would be 
in service for the remainder of the 
year. 
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The Union Pacific “Family” 


THe Union Paciric Family League, 
which is composed of employees of the 
Union Pacific, has issued an appeal to its 
members asking that each contribute one 
per cent of each month’s salary, for five 
months to provide a fund for the relief 
of those of its unemployed members who 
are experiencing financial distress. 


Cab Signals on 2,800 Miles 


THE PENNSYLVANIA has completed the 
installation of cab signals on its Pitts- 
burgh Division, Altoona to Pittsburgh, 
110 miles. The total length of its tracks 
on which the cab signal system is now 
in operation (including lines on which 
automatic train control has been installed 
by order of the government) is 2800 
miles. 


Long Locomotive Runs 


A RUN oF 181 miles without change of 
engine will be established by the Central 
Vermont within a short time when the 
first Central Vermont freight locomotives 
of the 700 class will commence running 
through to Brattleboro, Vt. from St. 
Albans. The locomotives will run 
through two states, New Hampshire and 
Vermont, without a change and with two 
crews—one from Brattleboro to White 


‘River Junction, 64 miles, and the second 


from White River Junction to St. Albans, 
117 miles. 

The Boston & Maine has inaugurated a 
continuous locomotive run of 338 miles 
between Boston, Mass., and Montreal, 


Que. 


Railway Wage Negotiations 
in Great Britain 


NEGOTIATIONS are now under way in 
Great Britain in connection with recent 
proposals of the railways to reduce the 
wages of their employees. The proposed 
reductions, according to recent newspaper 
reports, involve a general wage cut of 
about $1.50 a week with a minimum: wage 
of about $9.50 instead of the present 
minimum which is equivalent.to $10. 

The present situation in these wage ne- 
gotiations traces back to August, 1928, 
when the railway employees voluntarily 
accepted a cut of 2% per cent for a 
period of one year; it was hoped that the 
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avings thus effected would aid the finan- 
cial rehabilitation of the railways. When 
this agreement expired it was extended 
for another six months as from Novem- 
ber, 1929, with the stipulation that upon 
the expiration of this extension in May, 
1930, the old wage scale would be restored 
and that neither the railways nor the 
employees would call for further revision 
of wages until November 12, 1930. Thus 
with the passing of this latter date ne- 
gotiations are again re-opened. 


M.-K.-T. Repairs Chargeable to 
Suspense Account 


THE INTERSTATE COMMERCE COMMIS- 
sIoN has granted authority to the 
Missouri-Kansas-Texas and the M-K-T 
of Texas, similar to that recently granted 
the Chicago & North Western, to enable 
it to charge to suspense account approx- 
imately $200,000 to be expended in heavy 
repairs to equipment not in service dur- 
ing December, to relieve the unemploy- 
ment situation, and to charge this sum to 
operating expenses when the equipment is 
returned to service. 


Systematic Aid to Employees 
Out of Service 


SOLICITATIONS OF officers and employees 
for contributions to aid former employees 
who have been released from service 
during the present economic depression 
and are in temporary need has been 
undertaken by a number of railroads, 
including the Chicago, Burlington & 
Quincy; the Chicago & North Western; 
the Chicago, Milwaukee, St. Paul & Pa- 
cific; the Chicago, Rock Island & Pacific 
and the Pennsylvania. 

The relief plan on the Rock Island 
has been in operation since October 22 
and during the first two weeks contri- 
butions totaled about $35,000. In addi- 
tion to the fund for former employees, 
the Pennsylvania is soliciting funds for 


charity organizations to be used in aid-" 


ing unemployed outside of the railroad 
organization. 

The relief organization established on 
the Milwaukee is typical of that in 
operation on each of the other four 
roads mentioned. Contributions  solic- 
ited from each officer and employee of 
the railroad are deposited with the com- 
pany treasurer, either in cash or by 
payroll deduction, and are administered 
by an executive relief committee which 
is headed by the vice-president in charge 
of operation. Other members of this 
executive committee include the first 
vice-president of the Milwaukee Road’s 
\Vomen’s Club, the vice-presidents of 
finance and traffic, the chief purchasing 
officer, and the system general chairmen 
of the brotherhoods—the car men, the 
clerks, the telegraphers and the main- 
tenance of way men. In addition the 
organization will consist of terminal and 
divisional committees which will have as 
members one or more representatives 
of. the local labor unions and the divi- 
sion superintendent, master mechanic 
and the storekeeper. 

These committees will make a survey 
of the needs of families and approve 
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applications for aid when sponsored by 
the supervisory officer under whom the 
former employee last served. Supplies 
for distribution will be purchased at 
the lowest possible price by the Mil- 
waukee’s purchasing department and 
transported free over the railroad’s lines. 
On the Burlington the contributions 
to this fund will be made monthly until 
May 1, 1931, while on the Milwaukee 
the plan will be operative for five 
months, and on the North Western it 
will be in effect until such time as it 
is considered that the emergency has 
passed. The relief organization on the 
North Western includes a_ clothing 
committee in charge of the general claim 
agent, which will collect and distribute 
clothing, and a jobs committee in charge 
of three of the railroad’s officers, which 
will act as an employment agency to 
provide work for former employees in 
other capacities than on the railroad. 


Letter Ballot Returns 


The recommendations of several of the 
committees reporting at the Mechanical 
Division convention at Atlantic City, N. 
J., June 18 to 25, 1930, inclusive, were 
ordered submitted to a letter ballot of the 
members. The returns, recently tabulated, 
show the two-thirds majority requisite for 
approval of all of the recommendations 
advanced. The propositions to amend 
the standard and recommended practice 
of the division are accordingly approved, 
effective March 1, 1931; also the propo- 
sitions to amend the loading rules of the 
division are approved, effective January 
1, 1931. 

Arbitration Committee —The  recom- 
mendation of this committee was con- 
fined to a single proposition to adopt as 
recommended practice the revised supple 
mentary regulations governing inspection 
and repairs of foreign cars and billing 
for these repairs. 

Brakes and Brake Equipment.—The 
recommendations of this committee were 





divided into four propositions: To change 
the standard for triple valve graduating 
spring; to revise the recommended prac- 
tice for steam and air connections for pas- 
senger cars, page 79-1926, Sec. E of the 
Manual; to revise the general air brake 
arrangement and details, page 13, Sec. E 
of the Manual, to cover extra heavy pipe; 
to revise the drawing for brake head, 
page 84-1929, Sec. E of the Manual. 

Car Construction—The recommenda- 
tions of this committee were divided into 
four propositions: To revise the specifi- 
cations for journal boxes; to adopt as 
recommended practice definitions and des- 
ignating letters for pulp wood cars; to re- 
vise drawings for journal bearing wedges 
and gages; to adopt alternate lumber sec- 
tions as recommended practice. 

Couplers and Draft Gears—The recom- 
mendations of this committee were divid- 
ed into two propositions. To adopt as 
recommended practice specifications for 
separate followers; to adopt as recom- 
mended practice the Type E coupler. 
(Plates A, B, C, D and E). 

Electric Rolling Stock—The recommen- 
dation of this committee was confined to 
a single proposition to adopt as recom- 
mended practice a standard method of 
rating electric locomotives. 

Loading Rules—The recommendations 
of this committee were divided into 28 
propositions in the letter ballot and three 
propositions in the supplementary letter 
ballot to modify the A. R. A. loading 
rules. 

Locomotive and Car Lighting.—The 
recommendations of this committee were 
divided into three propositions: To revise 
the recommended practice schedule of in- 
candescent lamps; to revise the recom- 
mended practice specification for axle 
generator equipment; to restore to the 
Manual the recommended practice for lo- 
comotive lighting. 

Locomotive Design and Construction.— 
The recommendations of this committee 
were divided into four propositions: To 
adopt as recommended practice the 








Domestic Orders Reported During November, 1930 





Locomotives 
Number Type Builder 
Name of Company ordered ? 
Elen Te, SERIE iio 0 8 soko ko dcaneuenns 2 2-8-2 American Loco. 
Works 
Chicago & Illinois Midland................ 2 2-10-2 Lima Loco. Works 
Tees Aor MOONE kh bon doc ick chews oeaen ad 4 
Freight Cars 
Number Type Builder 


Name of Company 





cars ordered 
20 
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Iron Co. 
i I EN a osc es Rcd sn er ceed 1000 Gondola Company shops. 
Chicago & North Western..............--+- 100 Trap Company shops. 
4 Flat Company shops. 
NO PE Pe eee 168 Box Company shops. 
. 625 Gondola Company shops 
Chicago Great Western ....00scceccceccvene 300 Hopper — Car & Mfg. 
0. 
Standard Refrigerator Car Company.......... 45 Refrigerator —* Car & Mfg. 
0. 
Weel. f6r ‘MORE Sk oie ews 68 owe 2862 


Passenger ‘Cars 


Name of Company 
Atchison, Topeka & Santa Fe............... 
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Number Type Builder 
Horse palace Pullman Car & Mfg. 
Co. 
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standardization of pipe unions of the nut 
and nipple type; to modify recommended 
practice formula for computing the trac- 
tive effort of the locomotive booster; to 
adopt as recommended practice, brackets 
and other means of support for air 
pumps, water pumps, power reverse gears, 
feedwater heaters, etc., on locomotives; to 
adopt as recommended practice, pressures 
for applying steam chest and cylinder 
bushings. 

Lubrication of Cars and Locomotives. 
—The recommendations of this committee 
were divided into three propositions: To 
revise the specifications for renovated oil; 
to adopt as standard practice the method 
for analysis of reclaimed waste; to revise 
specifications for new waste for journal 
box packing. 

Specifications and Tests for Materials. 
—The recommendations of this committee 
were divided into five propositions: To 
revise the specifications for helical 
springs; to revise the specifications for 
chain; to revise the specifications for 
axle light belting; to revise the specifica- 
tions for refined wrought iron bars; to 
adopt as recommended practice, specifica- 
tions for unions and combination union 
fittings, black and galvanized, for 300 lb. 
pressure. 

TANK Cars.—The recommendations of 
this committee were divided into 17 prop- 
ositions to adopt revisions in certain de- 
tails of the A. R. A. tank car specifica- 
tions. 

Wheels—The recommendation of this 
committee was confined to one proposition 
which was to adopt symbols for wheel 
defects. 


Railway Expenditures Are 
Largest Since 1923 


Nine months total of $698,821,000 is 22 
per cent above 1929 outlay 


CapiraL Expenpitures of the Class I 
railroads for new equipment and additions 
and betterments were the largest in the 
first nine months of 1930 for any corre- 
sponding period since 1923, according to 
an announcement on November 20 by R. 
H. Aishton, chairman of the executive 
committee of the Association of Railway 
Executives, in connection with the annual 
fall meeting of the member roads of the 
association in New York. 

Capital expenditures actually made in 
the first nine months of 1930 totaled 
$698,821,000, an increase of $125,001,000 
or approximately 22 per cent above those 
of the same period in 1929, and an in- 
crease of $198,654,000 or 39.7 per cent 
above those of the corresponding period 
in 1928. 

The amount expended for capital ac- 
count in the first three-quarters of 1930 
exceeded by $69,728,000 or 11.1 per cent 
the capital expenditures in the first nine 
months of 1926, which, prior to this year 
had been the greatest for any correspond- 
ing period since 1923. 

Of the $698,821,000 actually expended 
for capital account in the nine months 
period this year, $272,825,000 was for new 
equipment, while $425,996,000 was ex- 
pended for roadway and structures. 

Capital expenditures for locomotives in 
the first nine months amounted to $66,- 
043,000, an increase of $21,356,000 above 
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similar expenditures made in the corre- 
sponding period in 1929. For freight 
cars, expenditures so far this year have 
amounted to $162,356,000, an increase of 
$36,270,000 over the same period last year, 
while for passenger train cars, the rail- 
roads have.spent $33,270,000 so far this 
year, or an increase of $5,758,000 above 
the nine months period of 1929. For 
other equipment, expenditures amounted 
to $11,156,00, compared with $12,404,000 
in the same period last year. 

For shops and engine houses, including 
machinery and tools, capital expenditures 
so far this year have amounted to 
$24,127,000 compared with $23,838,000 in 
the same period in 1929. Capital expendi- 
tures for bridges, trestles and culverts 
for the first three-quarters of 1930 
amounted to $44,384,000. In the same 
period last year, $43,253,000 were spent 
for the same purpose. For signals and 
interlockers, including telegraph and tele- 
phone lines, automatic train control, and 
other similar improvements, the railroads 
in the first nine months of the current 
year spent $28,998,000, an increase of 
$8,766,00) above expenditures for similar 
items one year ago. For all other im- 
provements $121,573,000 have been ex- 
pended so far this year, compared with 
$90,918,000 for the same period one year 
ago. 

Capital expenditures actually made in 
the first nine months of each year begin- 
ning in 1924, when reports by quarters 
were first received, follow: 

. Roadway and 
Date Equipment structures Total 
1924 ...$346,091,000 $264,813,000 $610,904,000 

5 ... 255,893,000 279,141,000 535,034,000 

+. 271,023,000 358,070,000 629,093,000 

.» 204,992,000 365,223,000 570,215,000 

. 165,967,000 334,200,000 500,167,000 


i 210,689,000 363,131,000 573,820,000 
1930 ... 272,825,000 425,996,000 698,821,000 


Elimination of 1931 Mechanical 
Conventions Requested 


In a letter recently received by the 
secretaries of the various railway mech- 
anical department associations which 
usually hold annual meetings or conven- 
tions in the spring and in the fall of the 
year, the General Committee of the 
Mechanical Division, American Railway 
Association, requests that these meet- 
ings be eliminated for 1931. In view of 
present general business conditions, par- 
ticularly as affect the railroads, the Gen- 
eral Committee states that the Mechan- 
ical Division will curtail its own annual 
meeting for 1931 and eliminate the meet- 
ings of as many committees as possible, 
restricting others to one ‘or two meet- 
ings. The letter also announces the ap- 
pointment of a subcommittee consisting 
of J. Purcell, assistant to the vice- 
president, Atchison, Topeka & Santa Fe, 
Chicago, E. B. Hall, general superin- 
tendent of motive power and machinery, 
Chicago & North Western, Chicago, and 
F. R. Mays, general superintendent of 
motive power, Illinois Central, Chicago. 
“to develop what consolidations can be 
made in the various railway mechanical 
conventions in the interests of economy 
and improved handling of mechanical 
subjects.” It is planned to hold meet- 
ings of this subcommittee and of repre- 
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sentatives of the various mechanical as- 
sociations early in 1931 to consider this 
problem. 


National of Mexico Reorganizes 
Mechanical and Stores Work 


As A PART of its program of reorgan- 
ization inaugurated recently the National 
of Mexico has placed its stores depart- 
ment under the jurisdiction of its 
purchasing agency. It is expected con- 
siderable savings will result from this 
consolidation as compared with the 
former arrangement under which each 
department was operated independently. 
Changes made in the purchasing depart- 
ment are expected to effect savings of 
about $480,000 during the next four 
months. 

It is proposed also to effect savings by 
the reorganization of the shops on the 
system. All classified repairs now being 
taken care of at Chihuahua, Chih. 
Durango, Dgo., Gomez Palacio, Dgo., 
and Guadalajara, Jal., and Class 5 repairs 
being done at San Luis Potosi, S. L. P., 
will be concentrated at Aguascalientes, 
Ags., and operations in the shops at the 
first four points will be confined to the 
handling of light and running repairs. 
In the same way classified repairs now 
being handled at Monclova, Coah., will 
be transferred to Monterrey, N. L., and 
those handled at Acambaro, Gto., Buena- 
vista, D. F., and Peralvillo will be trans- 
ferred to Nonoalco, D. F. The shop 
work formerly handled at Piedras Negras, 
Coah., has already been transferred to 
Monterrey. It is: planned to complete 
the construction of a boiler shop and 
other improvements at Monterrey at a 
cost of about $250,000, while proposed 
shop extensions at Nonoalco are estimated 
to involve an expenditure of about 
$400,000. 

It is also planned to concentrate at 
San Luis Potosi all classified repairs now 
being handled at Dona Cecilia, Tam., 
and Cardenas, S. L. P. In the future it 
is thought that the lengthening of loco- 
motive runs, an increase in the mileage 
between shoppings, a reduction in non- 
essential repairs, and a reduction of the 
motive power units in service will make 
it possible to confine all heavy repairs to 
only three main shops, those at Aguas- 
calientes, Monterrey and Nonoalco. 

In addition to the present personnel 
department, the National Railways have 
established a labor committee whose 
function will be to study recommenda- 
tions and suggestions made by the labor 
unions which have contracts with the 
railways. This committee will function 
in connection with the proposed reduction 
of forces, considering protests made by 
the unions that feel that the rights and 
seniority of their members are being 
adversely affected. 

Labor contracts signed by the manage- 
ment and the unions recently provide for 
the pensioning on full salary of em- 
ployees who have completed 35 years of 
service with the National Railways. 
Heretofore only 50 per cent of the salary 
was allowed as a pension to those who 
had completed 35 years of service, or 
were disabled. 
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Supply Trade Notes 





A. E. Bippie has been appointed execu- 
tive vice-president of the Universal Draft 
Gear Attachment Company, with head- 
quarters at Chicago. 


THE Jones & LAUGHLIN STEEL CorPoRA- 
TION plans the construction of a one- 
story storage and distributing unit at 
Chicago to cost $100,000. 


EpwarD J. FAGAN, representative of 
the Midway Railway Equipment Com- 
pany, Chicago, has been elected presi- 
dent to succeed Eugene Weiss, Jr., re- 
signed, 


THE CLEVELAND PNeuMATIc Toot Com- 
PANY, Cleveland, Ohio, has moved its 
Philadelphia office from the Bourse build- 
ing to the Terminal Commerce building. 


C. A. WuLMot, representative of the 
Wickwire Spencer Steel Company, with 
headquarters in New York, has been ap- 
pointed assistant sales manager in 
charge of structural products, with head- 
quarters at Chicago. 


CLiype C. Etmes has been elected vice- 
president and general manager of The 
Dallett Company, Philadelphia, Pa., 
manufacturers of pneumatic tools, ma- 
chinery and electric equipment. Previ- 
ous to Mr. Elmes’ new appointment he 
was superintendent of the Baldwin Loco- 
motive Works. 


G. S. Turner, president of the T-Z 
Railway Equipment Company, Chicago, 
has also been elected president of the 
Morris B. Brewster Company, which has 
moved its offices to 14 East Jackson 
boulevard, Chicago. 


E. H. WEIGMAN, master car builder of 
the Kansas City Southern at Pittsburgh, 
Kans., has resigned to become assistant 
to vice-president of the Grip Nut Com- 
pany, Chicago, with jurisdiction over all 
territory west of Chicago. Mr. Weigman 
was born on July 29, 1892, at De Soto, 
Mo. He began his railroad career in 
1909 as a car repairer on the Louisville 
& Nashville at East St. Louis, IIl., and 
was employed in various capacities in 
the car department of the Terminal Rail- 
road Association of St. Louis, the Mis- 
souri Pacific Lines, the Great Northern, 
and the Northern Pacific. In April, 1913, 


he became traveling representative of the > 


car department of the Atlantic Coast 
Line, with headquarters at Wilmington, 
N. C.,, and in February, 1917, assistant 
secretary of the Master Car Builders 
and American Railway Master Mechanics 
Associations (now the Mechanical Divi- 
sion, American Railway Association) 
with headquarters at Chicago. On Au- 
gust 1, 1917, he was appointed supervisor 
f car repairs of the Louisville & Nash- 
ville at Louisville, Ky., and since October 
1, 1925, has served as master car builder 
£ the Kansas City Southern at Pitts- 
burg, Kans. 
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E. J. Brake, formerly engineer in 
charge of the car lighting section of 
the American Brown Boveri Corporation, 
Camden, N. J., has resigned to engage 
in private consulting engineering work 
with offices at 123 South Broad Street, 
Philadelphia, Pa. Special attention wil! 
be given to investigation and development 
of regulating and control systems, new 
devices, processes and manufactured 





“aN 


E. J. Blake 


products. Mr. Blake was born in 
Newark, N. J. He was graduated from 
Princeton University in 1901 and served 
his apprenticeship in the student courses 
of the Westinghouse Electric & Manu- 
facturing Company and the General 
Electric Company. In 1904, he entered 
the electrical department of the New York 
Central and for ten years was engaged in 
a variety of work in connection with the 
electrification of the New York Zone. 
In 1914 he entered the railway supply 
field as electrical engineer for. the Hall 
Switch & Signal Company. Three years 
later he joined the Gould Coupler Com- 
pany as electrical engineer and continued 
in this capacity until 1928 when the com- 
pany went out of the car lighting busi- 
ness, at which time he became associated 
with the American Brown Boveri Cor- 
poration as general engineer in charge of 
car lighting, oil circuit breakers and 
miscellaneous apparatus. Mr. Blake is 
the inventor of a number of railway 
signals, automatic train control and car 
lighting devices. 


R. W. THompson, advertising manager 
and manager of cut nail sales of the 
Reading Iron Company, and manager of 
sales for the Stoyestown Coal Mine, a 
subsidiary, has been appointed also di- 
rector of public relations; Harold S. 


. Bard, for seven years a salesman of the 


former company with headquarters in the 
New York district, has been appointed 
district sales representative, with office at 
1714 Engineering building, Chicago, suc- 
ceeding R. A. Griffin, resigned. A. M. 
Cullum, oil country sales manager at 
Tulsa, Okla., has resigned to become asso- 
ciated with the Harbison-Walker Refrac- 
tories Company, Pittsburgh, Pa. 


Joun F. Nutty has been appointed 
Eastern District Manager for the Railway 
Centrifix Corporation, Cleveland, Ohio, 
with headquarters at 340 Mt. Airy avenue, 
Philadelphia. Previous to his appoint- 
ment Mr. Nulty was associated with the 
Baldwin Locomotive Works. 


THE HarsBIsoN-WALKER REFRACTORIES 
Company, Pittsburgh, Pa., has completed 
a 5,000-ft. motion picture illustrating 
modern methods employed in the manu- 
facture of refractories. The film shows 
every step in the production of refrac- 
tories from the mining of raw materials 
to the loading and shipping of the finished 
product. Scenes in the research and con- 
trol laboratories, and some interesting 
animated photography showing the action 
of periodic and continuous tunnel kilns 
are also included in the picture. 

The film is available, without cost, to 
technical societies, engineering organiza- 
tions, industrial organizations, universi- 
ties, colleges, technical schools and re- 
search laboratories. It is suggested that 
early applications be made to Harbison- 
Walker Refractories Company, 1800 
Farmers Bank building, Pittsburgh, Pa. 


Dr. Victor O. HoMErRBERG has been ap- 
pointed technical director of the Nitralloy 
Corporation, New York, which company 
controls, through assignment by Aubert & 





Dr. Victor O. Homerberg 


Duval, Frers., Paris, France, the United 
States patents issued to Dr. Adolph Fry 
of the Friedrich Krupp Aktiengesellschaft, 
Essen, Germany, and many other patents 
and applications relating to the production 
of steels destined for nitriding and the art 
of nitriding. Dr. Homerberg is associate 
professor of physical metallurgy at the 
Massachusetts Institute of Technology, at 
which institute he received his bachelor 
of science degree in chemical engineering 
and doctor of science degree in metal- 
lurgy. He is the author and co-author of 
articles pertaining to physical metallurgy 
or metallography and co-author of the 
text book Principles of Metallography. 
He has been consulting metallurgist for a 
number of manufacturing concerns and 
engaged in research. pertaining to the 
nitriding process. He is chairman of the 
publications committee and of the sub- 
committeee on nitriding of the American 
Society for Steel Treating. 
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J. H. Witutrams & Co., manufacturers 
of drop forgings and drop-forged tools, 
have closed contracts for an addition to 
their plant at Buffalo, N. Y. The exten- 
sion will provide an increase of approxi- 
mately 30,000 sq. ft. in floor space to be 
used for additional heat-treating facilities 
and also for finishing, assembling and 
storing standard stock products. 


P. N. GutTHrigE, Jr., vice-president in 
charge of sales of the Reading Iron Com- 
pany, has been elected president to suc- 
ceed Leon E. Thomas, who resigned as 
president in July of this year. Since that 
time A. J. Maloney, chairman of the 
board, performed the executive duties of 
president, which are now turned over to 
Mr. Guthrie. Mr. Guthrie was born on 
April 26, 1876, at Pittsburgh, Pa., where 
he attended public and private schools. 
He began work in the employ of Park 





Presly Neville Guthrie, Jr. 


Brothers & Company, Pittsburgh, Pa., 
who owned and operated the Black Dia- 
mond Steel Works. He later served con- 
secutively with the Philadelphia Company 
of Pittsburgh and was superintendent of 
the Hornell Gas Light Company, Hornell, 
N. Y., then as general manager of Che- 
mung County Gas Company, Elmira, 
N. Y. He has had considerable experi- 
ence in the management and operation of 
natural gas utilities in five of the eastern 
States in this country. Mr. Guthrie re- 
turned to the iron and steel business and 
served for several years as sales agent 
and general manager of sales for the 
Longmead Iron Company, Conshohocken, 
Pa., manufacturers of wrought iron pipe. 
In 1909 he went to the South Chester 
Tube Company, Chester, Pa., in charge of 
sales. He was granted leave of absence 
in July, 1917, and entered the government 
service as assistant director, Bureau of 
Oil Well Supplies, Oil Division, United 
States Fuel Administration, and in Feb- 
ruary, 1919, at the end of the war, re- 
turned to the South Chester Tube Com- 
pany as manager of sales, from which po- 
sition he resigned in December, 1928, to 
become vice-president in charge of sales 
of the Reading Iron Company. He now 
becomes president of the company. 


THE CARRIER ENGINEERING CoRPORATION 
of Newark, N. J., the Brunswick-Kroes- 
chell Company of New Brunswick, N. J., 
and Chicago, and the York Heating & 


732 





Ventilating Corporation of Philadelphia, 
Pa., manufacturers of air conditioning, 
refrigerating and unit heating and ven- 
tilating equipment, have been  consoli- 
dated. The merger, including subsid- 
iary and affiliated concerns, unites fifteen 
companies, with total assets of approx- 
imately $15,000,000, and provides an 
organization equipped to produce any 
desired kind of atmospheric conditions in 
homes, office buildings, industrial plants, 
etc. According to the plans contemplated, 
each of the companies involved will re- 
tain separate entities under a _ holding 
company to be known as the Carrier 
Corporation. All research, direct sales 
and engineering activities for the group 
will be conducted through this corpor- 
ation. 


Joun T. BRENNAN, assistant vice-pres- 
ident in charge of sales of the Green- 
ville Steel Car Company, Greenville, Pa., 
has been elected vice-president in charge 
of sales to succeed Kenneth C. Gardner, 
resigned. Mr. Brennan has been in the 
employ of the company for the past 15 
years, serving successively as purchasing 
agent and for the past several years as 
assistant vice-president in charge of sales. 


THE NATIONAL ALUMINATE CORPORATION 
of Chicago has purchased the chemical 
products business of the Paige & Jones 
Chemical Company, N. Y., and will oper- 
ate this company as a division of the 
National Aluminate Corporation under 
the name of the Paige-Jones Chemical 
Company. The executive offices of the 
latter company will be at 6216 West 
Sixty-sixth place, ‘Chicago. 





New type of second-class sleeping 
compartment, Swedish State 
Railways 


Sleeping cars divided into compartments of the 


type shown here are to go into use on the 
Swedish State Railways in the near future. Since 
they will be operated between Stockholm and 
Malmé6, Stockholm and Gothenburg, and on other 
one-night runs where day occupancy of the cars 
is not required, it has been possible to gain a 
maximum of comfort by designing compartments 
exclusively for night travel. The cars also have 
first class compartments similar to the one shown 
above, but with only one berth. 





Tue H. E. Eaton Company, 50 Church 
street, New York, has been appointed a 
representative of the Davis Boring Tool 
Company in the territory of New. York 
City which comprises also New Jersey 
and a part of Massachusetts. The Evans 
Tool Company, 335 South Central avenue, 
Los Angeles, Cal. and Wessendorf, 
Nelms & Co., 317 Preston avenue, Hous- 
ton, Tex., have also been appointed rep- 
resentatives of the Davis Company in Los 
Angeles and Southern California and 
Texas and Louisiana, respectively. 


M. J. Czarnieckr has been appointed 
to the newly created position of manager 
of tubular sales of the A. M. Byers 
Company, Pittsburgh, Pa. Mr. Czarniecki 
joined the Pittsburgh sales organization 
of A. M. Byers Company in 1913 and 
the following year was assigned to the 
New York office where he remained until 
his transfer in 1915 to Chicago. After 
the war in 1918 he returned to Chicago 
as district manager and the following 
year was transferred to New York where 
he remained as district manager until 
1925, when he was appointed assistant 
general manager of sales with head- 
quarters in Pittsburgh, Pa. 


S. L. PoorMAN, representative in New 
England of the Westinghouse Air Brake 
Company, Wilmerding, Pa., has changed 
his headquarters from Boston to New 
York; John W. Henry, mechanical ex- 
pert formerly at Washington, D. C., has 
been transferred to the eastern district 
with headquarters at New York; C. O. 
DeWitt has been transferred from the 
engineering department in Wilmerding 
to the New York office as assistant to 
the district engineer; T. W. Baldwin 
has re-entered the employ of the com-. 
pany as mechanical expert at St. Paul, 
Minn., and D. R. Collins, formerly a 
locomotive engineman on the Denver 
& Salt Lake, has been appointed me- 
chanical expert with headquarters at 
Denver, Colo. 


Obituary 


Henry LANG, vice-president of the 
Ingersoll-Rand Company, New York, 
died at his home in Montclair, N. J., on 
November 10, at the age of 66. 


Epwarp ConrAD WALDVOGEL, a director 
and vice-president of the Yale & Towne 
Manufacturing Company, Stamford, 
Conn., died at his home in New Rochelle, 
N. Y., on November 13. Mr. Waldvogel 
was born at Toledo, Ohio, and entered 
the Yale service in 1905 as a traveling 
salesman. In 1910 he was transferred to 
New York as assistant to the general 
manager and in 1912 appointed assistant 
general manager. He succeeded Walter 
C. Alien, the present president of the com- 
pany, as general manager in 1916, and in 
March, 1920, was elected a director of the 
Yale & Towne Manufacturing Company. 
On March 8, 1923, Mr. Waldvogel was 
appointed vice-president with the division 
of sales as his particular directive work. 
He retired from active directive service 
on April 1, 1930, but still remained. a di- 
rector and vice-president. 
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General 


Kart Berc, assistant superintendent 
motive power of the Pittsburgh & Lake 
Erie and the Lake Erie & Eastern, has 
been promoted to the position of super- 
intendent motive power, with headquarters 
at Pittsburgh, Pa., as before. 


Ropert Hunt has been appointed as- 
sistant general superintendent, motive 
power, of the Seaboard Air Line, with 
headquarters at Norfolk, Va., and the 
position of mechanical engineer, in which 
capacity he served before, is abolished. 
Mr. Hunt was born at Manchester, Eng- 





Robert Hunt 


land, on February 16, 1888. Mr. Hunt re- 
ceived his education at the Manchester 
high school and from 1903 to 1909 at- 
tended evening classes at the Manchester 
Technical College. He entered railroad 
service with the Great Central Railway 
(now part of the London, Midland & 
Scottish), as apprentice draftsman. In 
1909 he entered the service of the Atlantic 
Coast Line, remaining with that company. 
until 1918, and holding the positions of 
draftsman and chief draftsman _ succes- 
sively during that period. He became 
connected with the Seaboard Air Line in 
1918 and served as chief draftsman until 
1920, when he was advanced to mechani- 
cal engineer, which position was abolished 
at the time of Mr. Hunt’s recent promo- 
tion to assistant general superintendent, 
motive power. 


GrorcE W. IMGRUND, master mechanic 
of the Chicago & Illinois Midland, has 
been appointed superintendent of mo- 
tive power and equipment, with head- 
quarters as before at Taylorville, IIll., fol- 
lowing the consolidation of the locomotive 
and car departments of that railroad. Mr. 
Imgrund was born on February 18, 1883, 
at Springfield, Ill., and entered railway 
service at the age of 13 years as a ma- 
chinist apprentice on the Wabash: Four 
years later, when he completed his ap- 
prenticeship on the Wabash, he became a 
machinist for a manufacturer at Spring- 
field, re-entering railway service in 1902 
as a machinist on the Baltimore & Ohio 
at Newark, Ohio. From December, 1902, 
until February, 1927, he served succes- 
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sively as engine-house foreman on the 
Baltimore & Ohio at Lorain, Ohio, and 
New Castle, Pa.; as mechanical inspector 
on the Lake Shore & Michigan Southern 





George W. Imgrund 


(now a part of the New York Central) ; 
as a machinist, erecting foreman at 
Springfield, as enginehouse foreman at 
Chicago and Decatur, IIl., and as general 
foreman of the locomotive and car de- 
partments of the Wabash and as master 
mechanic of the Chicago, Peoria & St. 
Louis at Jacksonville, Ill. On February 
1, 1927, Mr. Imgrund was appointed 
master mechanic of the Chicago & Illinois 
Midland. 


Master Mechanics and Road 
Foremen 


W. W. WELLs has been appointed mas- 
ter mechanic of the Midland Continental 
at Jamestown, N. D. 


J. P. Driscott has been appointed mas- 
ter mechanic of the Erie, with headquar- 
ters at Jersey City, N. J. 


C. J. GerBes has been appointed master 
mechanic of the Erie, with headquarters 
at Secaucus, N. J., succeeding J. P. Dris- 
coll. 


B. E. Jones, supervisor of motor cars 
at New York, has been appointed master 
mechanic of the Erie, with headquarters 
at Hornell, N. Y. 


R. H. CLine has been appointed master 
mechanic of the Monongah division of 
the Baltimore & Ohio, with headquarters 
at Grafton, W. Va. 


W. G. FirteLp has been appointed road 
foreman of engines of the Portland di- 
vision of the Southern Pacific with head- 
quarters at Portland, Ore. ; 


J. D. HeyBurn has been appointed road 
foreman of engines of the Eastern divi- 
sion of the St. Louis-San Francisco, with 
headquarters at Springfield, Mo. 


H. B. Drypen, locomotive foreman of 
the Canadian National at Campbellton, 
N. B., has been appointed acting master 
mechanic of the Campbellton division, 
with headquarters at Campbellton. 
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A. SAUNDERS has been appointed master 
mechanic of the Hornepayne division of 
the Canadian National, with headquarters 
at Hornepayne, Ont., succeeding W. A. 
McCarthy, deceased. 


PAGE CARLISLE, master mechanic of the 
Campbellton division of the Canadian 
National, has been appointed master 
mechanic of the Moncton division, with 
headquarters at Moncton, N. B. 


T. W. McBeatu, master mechanic of 
the Moncton division of the Canadian 
National, has been appointed regional 
master mechanic, with headquarters at 
Moncton, N. B., succeeding F. H. Moore, 
retired. 


F. E. Cooper has been appointed assist- 
ant master mechanic of the Baltimore & 
Ohio, with headquarters at Gassaway, 
W. Va. The Charleston division of the 
B. & O. has been absorbed by the Mo- 
nongah division. 


M. L. CrAwrorb, assistant master me- 
chanic of the Northern division of the St. 
Louis-San Francisco at Monett, Ark., has 
been promoted to the position of master 
mechanic of the Central division, with 
headquarters at Fort Smith, Ark. 


R. G. MILLER, master mechanic of the 
Slaton division of the Atchison, Topeka & 
Santa Fe, has been transferred to the 
Pecos division, with headquarters at 
Clovis, N. M., succeeding W. W. Walker, 
who resigned on November 1. 


W. F. Branopr, general foreman of the 
St. Louis-San Francisco at Springfield, 
Mo., has been promoted to the position of 
assistant master mechanic of the Northern 
division, with headquarters at Monett, 


Ark. 


J. M. Nicuotson, fuel conservation en- 
gineer of the Atchison, Topeka & Santa 
with headquarters at Topeka, Kan., 
has been appointed master mechanic of 
the Slaton division of the Panhandle & 
Santa Fe with headquarters at Slaton, 
Tex. 


THE JurispIcTION oF F. R. Clapp, mas- 
ter mechanic of the Minnesota division of 
the Minneapolis, St. Paul and Sault Ste. 
Marie at Enderlin, N. D., has been ex- 
tended to include the Missouri River di- 
vision, replacing F. M. Roberts, who was 
located at Bismarck, N. D., and who has 
been assigned to other duties. 


Car Department 


WILLIAM GOUGE, passenger car foreman 
of the Canadian National at Toronto, 
Can., has been appointed superintendent 
of the car shops at Leaside, Ont., suc- 
ceeding O. Grant, deceased. 


W. J. ParnuE has been appointed master 
car builder of the Seaboard Air Line, with 
headquarters at Norfolk, Va. The posi- 
tion of general inspector, freight and pas- 
senger equipment, formerly held by Mr. 
Pardue, is abolished. 


Horace G. MatrHews_ has been 
appointed acting car foreman of the 
Canadian National with headquarters at 
Niagara Falls, Ont., succeeding D. 
Thompson. 
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DANIEL THOMPSON, car foreman of the 
Canadian National at Niagara Falls, Ont., 
has been appointed car foreman, Toronto, 
Ont., coach yards. 


F. G. Moopy, acting master car builder 
of the Northern Pacific, has been pro- 
moted to master car builder, with head- 
quarters as before at St. Paul, Minn. 


W. E. Corr, general foreman, car de- 
partment, of the Seaboard Air Line, at 
Savannah, Ga., has been appointed assist- 
ant to master car builder, with headquar- 
ters at Norfolk, Va. 


Shops and Enginehouse 


Jos—epH SCHNEEBERGER, assistant shop 
superintendent of the Chicago & Alton, 
has been promoted to shop superintendent, 
with headquarters at Bloomington, III. 
Mr. Schneeberger has been connected 
with that road for about 25 years. He 
was born in Bloomington, Ill, and 
entered railway service in 1903 as a 
machinist apprentice on the Alton at 
Bloomington. In 1909, after completing 
his apprenticeship on that road and 
serving for a nuniber of years as a ma- 
chinist, Mr. Schneeberger became a 





Joseph Schneeberger 


machinist on the Colorado & Southern 
at Pueblo, Colo., and later on the Union 
Pacific at Ellis, Kan. Later he returned 
to the Alton at Bloomington and in 
1912 was appointed enginehouse gang 
foreman, He was transferred to the 
locomotive shop at Bloomington in 1914, 
then being promoted to general erecting 
foreman in 1924. In 1925 he was 
advanced to general machine foreman and 
in 1928 to assistant shop superintendent. 


L. D. Harrison, machinist, has been 
appointed assistant foreman, machine shop, 
of the Southern, with headquarters at 
Birmingham, Ala. 


G. F. Warp, locomotive foreman of the 
Canadian National at Mimico, Ont., has 
been appointed general foreman, with 
headquarters at Belleville, Ont. 


CaMERron MANN, locomotive engineer 
-on the Campbellton division of the 
Canadian National, has been promoted to 
the position of acting locomotive foreman, 
with headquarters at Campbellton, N. B. 


734 





R. Fercuson, locomotive foreman of 
the Canadian National at Lindsay, Ont., 
has been appointed locomotive foreman, 
with headquarters at Mimico, Ont. 


F, WituiaMs, night foreman of the 
Canadian National at Longue Pointe, 
Que., has been promoted to the position 
of locomotive foreman, .with head- 
quarters at Lindsay, Ont. 


A. R. Hoewn, machinist supervisor of 
the Southern at Birmingham, Ala., has 
been promoted to the position of assistant 
foreman, Finley enginehouse. The posi- 
tion of machinist supervisor has been 
abolished. 


Purchasing and Stores 


THE HEADQUARTERS of L. C. Rose, pur- 
chasing agent of the Colorado & Wyo- 
ming, have been removed from Denver, 
Colo., to Pueblo. 


Tue Heapguarters of W. C. Atherton, 
purchasing agent of the Pere Marquette 
at Detroit, Mich., has been removed to 
Cleveland, -Ohio. 


T. A. Donovan has been appointed pur- 
chasing agent of the Canadian Pacific, 
New Brunswick district, with headquar- 
ters at St. John, N. B. 


R. F. MILter, general storekeeper of the 
Oregon Short Line at Pocatello, Idaho, 
has been appointed district storekeeper 
of the Oregon-Washington Railroad & 
Navigation Company, with headquarters 
at Portland, Ore. The position of gen- 
eral storekeeper at Portland has been 
abolished. 


Obituary 


CuHarLes H. EMeErson, retired master 
car builder of the Elgin, Joliet & Eastern, 
died on October 8 at his home in East 
Joliet, Ill. Mr. Emerson was born at 
Limerick, N. Y., on July 6, 1859. His 
railroad career began on July 14, 1880, 
with the Iowa Central at Marshalltown, 
Iowa, where he was employed successively 
as a blacksmith helper, car repairer and 
general foreman. In 1901 he became mas- 
ter car builder of the Elgin, Joliet & 
Eastern at Joliet, retiring from that posi- 
tion on September. 1, 1927. 


E. O. THEDENS, master car builder of 
the Chicago & Illinois Midland, with 
headquarters at Taylorville, Ill., who died 
on November 9, was born in 1886. He 
gained his first experience in the con- 
struction of cars as a mechanic’s helper 
in the wood erecting shop of the Illinois 
Car & Equipment Company (now the 
Pressed Steel Car Company) at Chicago, 
in July, 1900. During the following five 
years with that company he served as a 
mechanic, .a timekeeper and a labor cost 

- accountant. From 1904 to 1911 he ob- 
tained experience in open-hearth furnace 
work in the steel mill of the Grand Cross- 
ing Tack Company at Chicago, and also 
served as a millwright and car builder in 
the plants of a number of car manufac- 
turers and railroads. In 1911 Mr. Thedens 
was‘ appointed assistant general store- 


[Railway Mechanical Engineer 


keeper of the Ryan Car Company and in 
the following year became general car 
foreman of the Illinois Car & Equipment 
Company at Hammond, Ind., then serving 
for a time with the Haskell & Barker Car 
Company. When the latter company was 
taken over by the Pullman Car & Manu- 
facturing Corporation he remained in the 
latter’s service, filling a number of posi- 
tions in the sales and production depart- 
ments. Mr. Thedens was appointed mas- 
ter car builder of the C. & I. M. in 1926. 


James T. WALLIs, assistant vice-presi- 
dent in charge of operation of the Penn- 
sylvania, died suddenly at noon on No- 
vember 7, at his home in St. Davids, Pa. 
He was born in New Orleans on June 11, 
1868, and attended the University of Lou- 
isiana, Georgetown College and Stevens 
Institute, graduating from the latter in 
1891, with the degree of mechanical en- 
gineer. He entered railroad service in 
1891, as an apprentice in the West Phila- 
delphia shops of the Pennsylvania and 





James T. Wallis 


was promoted through the successive 
grades of assistant road foreman of en- 
gines, assistant master mechanic, assistant 
engineer of motive power, master mechan- 
ic and superintendent of motive power. 
In May, 1911, Mr. Wallis was advanced 
to superintendent of the West Jersey & 
Seashore and in January, 1912, was ap- 
pointed general superintendent of motive 
power with headquarters at Altoona. In 
March, 1920, he was promoted to the po- 
sition of chief of motive power, with su- 
pervision over the motive power depart- 
ment of the entire system. In this ca- 
pacity he was also in direct charge of the 
Pennsylvania’s locomotive and car shops 
at Altoona. He was appointed assistant 
vice-president in charge of operation in 
February, 1927. Since October 10, 1922, 
Mr. Wallis had served as president of the 
Eastern Railroad Association. 


THE CLEANING OF METAL.—Processes. 
for the cleaning of metals, with practical 
suggestions for their use, are described 
by Robert W. Mitchell, Ph. D., in a 76- 
page illustrated booklet issued by the 
Magnus Chemical Company, Garwood, N. 
J. The name and address of this com- 
pany were incorrectly given in the Trade 
Publications item published in the No- 
vember issue. 
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More than 2000 feet of Walworth C.N. 1. 
(chrome-nickel-iron) cast pipe were used 
in the air, water and steam lines for the new 
Meniphis Union Station yards. 


eln addition to the normal corrosion caused 
by the chemical action of cinders and ashes, 
there is an extraordinary electrolytic activity 
in the yards, due to stray currents in the 
ground, making it highly desirable to use 
pipe little affected by corrosion. 


e The close grain structure of Walworth 
C.N. |. metal makes it highly resistant to 


eae. 


Walworth C.N.I. Pipe at Memphis Union Station 


corrosive action. @ The illustration shows a 
section of the two 3” header lines which run 
under the ends of seventeen tracks and con- 
nect with 500-foot air and steam lines lead- 
ing off between the tracks. 


e Walworth C.N. |. cast pipe is available in 
sizes 112” to 8” inclusive. 





WALWORTH 
C.N. I. 
CAST PIPE 


WALWORTH 


Walworth Company, General Sales Offices: 60 East 42nd St., New York 
Plants at Boston Mass.; Kewanee, Ill.; Greensburg, Pa.; and Attala, Ala. 
.«« Distributors in Principal Cities of the World... 
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INGERSOLL 


COMPANY »» 







FOR RAILROAD Work 
A type for every purpose ! 


Ingersoll cutters for railroad work include many different types 
for as many classes of work. Each type has been perfected and 
standardized for its own particular job through years of practical 
experience in our own and customers’ shops. 


Illustrated here are helical cutters for slabbing and rod ending, 
channelling cutters, trepanning cutters, gang cutters for shoes 
and wedges, end mills for driving box operations, and several 
types of face mills for general work in iron or steel. 


These cutters and many of their applications are described and 
illustrated in our Bulletin No. 46 “Ingersoll Equipment for 
Railroad Shops.” We will gladly send you a copy. 


tHE INGERSOLL 


LLING MACHINE 


Oo 4.8 ¢ 9 2.0 
ILLINOIS, U.S.A. 
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Performance—WNot Price— 
Determines Cutter Value 








The Cost of 
Time Lost Removing Cutters 
Plus Time Lost Replacing 
Cutters 
Plus Lost Production 
Plus Sharpening 
Cutters 
Plus Original Purchase 
Equals 
REAL Cost of Cutters 


| What Is the Real 
Cost of Your Cutters? 



















Experience in cutter usage proves that per- 
formance, not price, actually determines the 
value of a cutter. 


Cutters, to be economical, must be designed 
and manufactured to stand up on heavy cuts for 
long periods of time with few sharpenings. Each 
sharpening causes expensive delay in machine 
operation and loss of man time. Cutters, ac- 
cording as they may be good or bad, make sav- 
ings or excessive costs in production; their in- 
fluence is far greater than their relatively small 
purchase price would indicate. 


The ability of Brown & Sharpe Cutters to 
stand up on heavy work—to take more cuts be- 
tween sharpenings—makes them the best to use 
on every job. They give lowest real cutter cost. 
Ask for Catalog No. 31 listing the complete line 
of Brown & Sharpe Cutters. Brown & Sharpe 
Mfg. Co., Providence, R. I., U. S. A. 


Brown & Sharpe Cutters 


Lower Production Costs 
































































The broad saddle bridge rests 

comfortably on any nose. It is 

also greatly strengthened by the 

brace bar above. Breakage at this 

point from ordinary use andabuse 
will seldom occur. 
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The new B-121,a new and better goggle 


Safety 
Comfort 
Value 


The wide oversize lenses (2 inches in diam- 
eter) are of Willson Super-tough glass 
which is known the world over for its 
strength and clarity. 


The complete goggle is extremely light in 
weight, yet made with an eye for shop use 
and abuse. The light flexible temples are 
made to eliminate practically all breakage 
at the joints... the sweat-proof tubing 
over them eliminates those sore spots men 
get in back of the ears. 


The new B-121 was developed with a full 


knowledge of the short-comings of most — 


goggles of similar type. 
Send a trial order—and many of your 


goggle troubles will be over. Price: $1.35 
each f. o. b. 


Ask about B-121 with a special colored 
glass for heat and glare work. 


Willson Products, Inc. 


READING, PENNSYLVANIA 









The triangular shaped eye wire 
which holds the lenses has the 
same bevel as the glass and actsas 
a safety flange tending to hold the 
glass in the frame, if ever struck 
sufficiently hard to be broken. 
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is now taken for granted. This,accuracy is achieved 
not only through the J & L patented ground and lapped 
chasers themselves but also through the mounting of 


the chasers in die heads of equal accuracy and inter- 
changeability.  sgjjeeeeiiaa 


JONES & LAMSON MACHINE Co. 
. Springfield, Vermont 


CISA 


JONES & LAMSON 


















HE Underwood Portable Crank Pin Turning 

Machine offers many opportunities for econo- 
mies in crank pin repairs. 
Worn crank pins reduce locomotive efficiency— 
yet the.expense in removing or filing them is so 
great that poor service is sometimes put up with 
until the locomotive can be shopped—even then 
the expense is high. But not so when you have 
an Underwood. 
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Only 
the 


You can true up the scored crank pin in the 
roundhouse—between runs—no need taking engine 
out of service. It is unnecessary to drop the 
wheels and press out the pin. Stripping is mini- 
mized. Only the surface to be trued must be bared. 
The Underwood is quickly set up. One or two 
cuts and the pin is round and true. The locomotive 
stays in service and you save considerable money 
for your road. 


H. B. UNDERWOOD CORP. 
Philadelphia, Pa. 








Underwood Tools 

for railroad shops 

Valve Chamber Boring 
Bars 







Write for Catalog 





UNDERWOOD 


a OO ee ee 


TOOLS 
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ow installation view of the G&L No. 45 
,_atility Horizontal Boring, Drilling and Milling 
Machine shows the drilling of a 44” diameter 

mS hole 8” deep in a combined live and exhaust 

C€ steam header. This is only one of the drilling, 

e | boring and facing operations on this casting. 


The versatility of the G&L Method for 


i. boring, drilling and facing operations on a 
jo large variety of work is quite apparent. It 
ve 

y makes a G&L Horizontal Boring, Drilling and 


Milling Machine the most serviceable tool 
for a railroad shop. 





Specialists in Horizontal Boring, Drilling and Milling 
GIDDINGS & LEWIS MACHINE TOOL Co. 
FOND DULAC, WISCONSIN 
ESTABLISHED -1859- 
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ANNOUNCING 


An Addition 
to the Family 


A BIG BROTHER 


to: the NILES Time Saver 
36-44” Side Head Mill 















. a 


a7". 5)" 
SIZE 


The Niles Tool Works Company, Hamilton, Ohio 


Division General Machinery Corporation of Delaware 


SALES OFFICES 


New York DETROIT PITTSBURGH CHICAGO 
454 New York Central Bidg. 227 Curtis Bldg. 1723 Grant Bldg. 1853 Daily News Bldg. 


FOREIGN DEPT.—Niles Bement Pond Co., 111 Broadway, N. Y. 
SELLING AGENTS 


BULLOTTI MACHINERY CO., ns = aan Coar., HALLIDIE MACHINERY CORP., 
San Francisco, Cal. jouston, Dallas, Texas Seattle, Wash. 
PRATT AND WHITNEY CO., Los Angeles, Cal., Birmingham, Ala. 
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That Troublesome 


TT; 


the inside and outside plates. 


nating local corrosion resulting from a nicked body. 
cam being employed to generate the straight thread. 


are synchronized or in pitch. 


Landis Machine Co., Inc. 


Detroit Office: 
5928 Second Blvd. 





Agents in all principal cities of the world. 


Radial Staybolt Problem 


Solved !!!! 





Radial staybolts, to give efficient service, must be free of threading nicks along the body. 
The tapered thread must also be in time with the straight thread so as to eliminate buckling of 


The Landis threading machine fitted with the Landis reverse taper die head and lead screw 
has solved this troublesome problem for all radial staybolts except the button head type. 

Both the straight and tapered threads are cut from the ends in toward the body thus elimi- 

The straight and tapered threads can both be cut with the reverse taper die head. A straight 


Threaded grips timed with the die head by means of the lead screw insure threads which 


Write today for the complete story. All Landis literature has been revised and is now avail- 
able. Requests should specify type of die head or machine. 


Waynesboro, Penna. 


Cleveland Office: 
504-505 Marshall Bldg. 


- 
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MAKE 
RAILROAD 
MANUFACTURING 


Economical 


am 
= 


Fa 


PRODUCE 
LOCOMOTIVE FORGINGS 
AT Low COosT 


ORGING your own locomotive parts is extremely 

economical if you use the Acme Forging Machine. 
It has a big performance range from 34” to 5’’ which 
enables you to keep the machine busy handling a 
wide variety of large and small forgings with the 
least possible delay and at a low unit cost. 


The Acme Forging Machine is much more efficient 
and economical than hammer-smith gangs. You save 
time, labor and materials. Only one stroke in some 
cases, and at most a few strokes are required to 
complete forgings. The parts are forged to close 
limits and so accurate that grinding and machine 
work is minimized if not eliminated. 


The Acme is ruggedly built of “all steel” construc- 
tion, combining strength, power and stamina to 
withstand severe punishment day after day and year 
after year without undue maintenance. 

It’s an economy machine any way you look at it. 


THe ACME MACHINERY Co. 
’ Cleveland, Ohio 
Detroit Office: 5185 Loraine St. 
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AVES 813 
- PER AXLE 


N the car blacksmith shops of the Chicago & Northwestern Railroad 
| | this 6-inch Ajax Heavy Duty Upsetting Forging Machine is reclaim- 
ing scrap car axles at an average saving of $13 per axle. With four strokes 
in a three high die the machine punches off end collar, elongates the 
wheel seat, upsets a new end collar and forges the lathe center hole. 
for turning. 

Up to 100 axles a day can be reclaimed with an Ajax Upsetting Forg- 
ing Machine, and where this capacity is not needed for axles the ma- 
chine can be used for producing a wide range of heavy car and locomotive 
forgings. Send for Bulletin describing this new and better method of 
reclaiming scrap car axles. 


Chicago Office THE AJAX MANUFACTURING CO. New York Office 
621 Marquette Bldg. EUCLID BRANCH P. O., CLEVELAND, OHIO 1369 Hudson Terminal 


BAX UPSsETTING 
FORGING MACHINE 
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The New N EWTON Horizontal Rod Milling Machine with complete 


Universal Fixtures for slabbing and channeling locomotive rods. 


With two rods on the table, using two 4” 
width cutters this machine will take the two 
channeling cuts 114”" deep at 9” per minute 


feed. 


If you are interested in the very latest developments in slabbing and channeling 
rods, write us and we will tell you where you can see one of these new machines in 


operation. 


BETTS - NEWTON - COLBURN - MODERN - HILLES & JONES 
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CONSOLIDATED MACHINE TOOL CORPORATION of AMERICA, Rochester, N. Y. 
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UNIVERSAL 
(HORIZONTAL) BORING MACHINE 


TRI-WAY TYPE 
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A “Universal” will earn its cost 


in two years — orless... 


If you are planning to add new or replace 
old equipment, weigh carefully the advan- 
tages of a “Universal.” 


More than 100 different railroad shop iobs 
which ordinarily require the use of two or 
more machine tools to finish, can be 
handled completely on a “Universal.” 


Boring, drilling and milling operations can 
be done with one set-up on such parts as 
air pump cylinders, driving boxes, steam 


pipes, throttle boxes, crossheads, super- 
heater headers and reverse gear cylinders. 
Time and labor is saved, perfect alignment 
and absolute accuracy assured. 


Fast, accurate, adapted to a wide variety of 
work, Universal (Horizontal) Boring Ma- 
chines often pay for themselves in 2 years, 
some save their cost every year when in 
constant use. Write for complete infor- 
mation. 


HUDSON, MASS., U.S.A. 


TORS EE ACCURACY COUNTS, WE 





~ Yniversal Boring Machine Co. 
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4536 
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The Modern Precision Grinder 
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LANDIY TOOL COMPANY 


55 


WAYNESBORO, PA. . 
DETROIT CHICAGO NEWARK PHILADELPHIA 





DECEMBI 


Ni 4 Z 


vaves Money 


On Every Job 


PRacticaty every job handled on a 

steam hammer can be produced for 
less cost on a “UNITED” High Speed 
Steam Hydraulic Press, 


The silent, Powerful and rapid action of 
a “UNITED” Press saves time, labor and 
uel on w 8 straightening, 

& Operation; 
forging Jobs, 


Another feature of especial interest to 
shop executives is the fact that parts can 
ed much closer to finished sizes on 

eam ham- 


No railroad shop unit Pays a bigger return 
on the investment. 


Modernize your forge shops with a 


UNITED PRESS 


PATENTED F ask 
United Engineering & Foundry Co, ie 
Pittsburgh, Pa. 
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BORN of GIANTS 


The Sellers Spiral Gear Drive Planer is one of a large 
family of production tools including such machines 
as Floor Boring Machines, enormous Boring Mills, 
Railroad Driving Wheel and Car Wheel Lathes, Loco- 


motive Driving Box Borers and others. 


To constantly improve the entire Sellers line of tools 
—to design not only for present production needs, 
but to anticipate future requirements—is the prob- 
lem of a group of engineers occupying a unique 
position in the machine tool industry. 


The Sellers Planer, sharing with the larger tools this 
unusual engineering background, reflects the same 
sound fundamental principles of design—embodie: 
all the advanced ideas for improved efficiency, in- 
creased production capacity, economy of operation. 


It represents a degree of machine tool perfection 
that only such an organization could produce. 


WILLIAM SELLERS & CO., INC., Philadelphia 
Established 1848 


SELLERS 


MACHINE 





Sellers Industrial Tools comprise Drill Grinders, Tool Grind- , T e) 2) L S 


Flour 


ere ee Gear Drive Planers, Boring and Turning Mills, 
etc. 


oring Machines, Planer Type 


, achines, . 
Sellers Railroad Tools comprise Car Wheel Lathes, Driving + 


Also manufacturers of Sellers L 


Wheel Lathes, Car Wheel Borers, Driving Box Borers. 
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for your copy, 


THE MONARCH MACH 
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HE NEW Monarch SUPER 
High-Speed Lathe ... with 
spindle speeds up to 4400 R. 

P. M. ... marks a new epoch in 

lathe practice. It makes the use 

of tungsten-carbide turning tools 
both practical and economical. 


Speed, economy and high produc- 
tion records, which a few months 
ago seemed impossible, are 
now every-day occurrences. 


oreeTs. A glance through record 
FIGURES, . sheets of this lathe’s per- 
Write today formance. ..in comparison 


with those of an ordinary 
high-grade lathe using high- 














. O 
Helical bears 
SMOOTHER . .QUIETER..MORE 


a “Se Highest Lathe 
Speed Ever Attained! 
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speed steel turning tools. . . reveals 
facts like these: 

Ordinary lathe time, per piece, 8.9 min. 
Monarch Super High Speed time 0.7 min. 





Ordinary lathe time, per piece, 19.1 min. 
Monarch Super High-Speed time 2.0 min. 





Ordinary lathe time, per piece, 3.0 min. 
Monarch Super High-Speed time 0.5 min. 


The combination of a perfectly 
Timkenized spindle and an anti- 
friction tailstock center that will 
stand up to terrific speeds—to- 
gether. with extreme rigidity and 
weight—make these records pos- 
sible. 


INE TOOL CO., Sidney, Ohio, U.S.A. 
New York Sales Office, 857 Graybar Building 


narch [athe 





- Timhen Bearings 


POWERFUL 
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The very rapid development of machine tools in 
recent years led to a condition where the tool 
steels available could not bring out the full possible productive 
capacity of the machines. 

Anticipating this situation, Bethlehem Tool Steel Metallurgists 
devoted an enormous amount of time and effort to the de- 
velopment of a tool steel capable of putting to work this 
hitherto unused potential productive capacity of modern 
machine tools. 

Comokut, the result of this extensive research, is a 
new high-speed steel of superlative cutting ability. 
It frees the modern machine tool from the limita- 
tions imposed by tool steel that cannot stand 
the feeds, speeds, and depths of cut essential 
to maximum output. It enables it to work 
right up to its full capacity. 





Either the composition of this 
steel, with its content of Cobalt, 
Tungsten, and Molybdenum, or its 
manufacture in high-frequency electric 
induction melting furnaces, would alone 
make Comokut an outstanding cutting 
steel. The combination of these two factors 

results in a high-speed steel that establishes an 
entirely new standard of tool steel performance. 














BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 

District Offices: New York, Boston, Philadelphia, Baltimore, Washington, 

Atlanta, Buffalo, Pittsburgh, Cleveland, Cincinnati, Detroit, Chicago, St. Louis 


Pacific Coast Distributor: Pacific Coast Steel Corporation, San Francisco, 
Los Angeles, Seattle, Portland, Honolulu 


Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, New York City 
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A COMMON CASE 
OF BATTERY AND ASSAULT 


Injuries Sustained are: 
Ends Cracked and Upset 
Lubricating Holes Closed 
Lathe Centers Spoiled 





Threads Closed 


“NOT GUILTY OF SUCH WORK” 
Is the Verdict handed down on the 


SHAFFER - WATSON-STILLMAN 
CROSS-HEAD PIN EJECTER 





These Cross-Head Pin Ejectors will force out 
Pins with a minimum of labor without de- 


forming or injuring them in any way. 
Just roll the machine to the job, adjust the 
hooks and with a few strokes of the pump 


handle the pin is out. 


Write for Bulletin C-33 for more information 








THE WATSON-STILLMAN CO. 
116 Washington Street, New York 


Penton Bite. , Cleveland 58 Freemont St., San Francisco 6565 

70S Olive St. Louis 1635 17th St., Denver Union "Nae 1 | ng ra Houston 
Union - rs "Bidg., Pittsburgh 4th & Wacuta Sts., St. Paui Widener Bldg., Philadel hi 

321 Brown Marx Blidg., Birmingham 518 4th Ave., Seattle Forsyth Bldg., Atlanta aie 
First Nat’l Bank Bidg., Cincinnati 224 Pine St., Portland, Ore. 4511 Seminary Ave., Richmond 


223 Central Ave., Los Angeles 228 N. La Salle St., Chicago 
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Performance 





40 pairs of Wheels 


Between Grinding Periods 


Tool Bits are doing this daily for rail- 
road shops and can do the same for 


you. 





Continuous operation of the lathe as- 
sured because only the bit has to be 
changed which is done by loosening a 
single screw at the rear of the holder 
and a new “O K” Bit inserted. 











Our “Service Department” will be glad 
to demonstrate their practicability at 
your request. 





Wheel Lathe Set 





Tools for 
LATHES, SHAPERS, THE <O'K> TOOL 





PLANERS, BORING CO NC 
MILLS, AUTOMATICS, e . 
SPECIAL MACHINES, SHELTON, CONN. 
MILLING MACHINES Sole British Representative - 


Richard Lioyd & Company, Ltd., Birmingham, England 
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peWrench 


Y WALWORTH (PATENTED) 








The Walco Pipe Wrench is an entirely 


new tool of unusual strength, simplicity 
and positive action. It has only four 


parts: Bar, Jaw, Nut and Spring. 


~ SPRING 


BAR. 


WALWORTH 


Walworth Company, General Sales Offices: 60 East 42nd St., New York 


Plants at Boston, Mass.; Kewanee, Ill; Greensburg, Pa. and Attalla, Ala. | 
Walworth Company Limited, 660 St. Catherine Street West, Montreal, P. Q. 
Walworth International Co., 11 Broadway, New York, Foreign Representative 


. « « Distributors in Principal Cities of the World... 


All parts accurately heat treated for 
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A HUSKY WRENCH FOR HUSKY MEN 


wZz~ AOown kh W NW mm 


greatest possible endurance and strength 





JAW—Drop-forged high grade tool steel; scientifically designed 
to provide maximum strength by proper distribution of metal. 


JAW HOUSING—One piece with bar, drop-forged fr0m high grade 
tool steel; protects nut against damage and loss of adjustment. 


JAW THREADS—Notice the rounded crests of the threads, de- | 


signed to resist damage in use and to avoidjamming inside the nut. 


NUT—The new design of the nut provides a raised surface on each 
side of the knurl to protect it from battering. 


BAR—Drop-forged fr0m high grade tool steel, with metal dis- 
tributed to provide maximum strength, comfortable handgrip. 


TEETH—New design to insure quick, certain grip. Scientific heat 
treatment imparts correct combination of hardness and strength. 


SPRING—Entirely new alloy steel spring provides double action 
on jaw. Easily replaced without tools. 
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... they helped to build 
a highway... 


DECEMBER, 


TOP of each lofty tower ... so high that 
Aw mighty Hudson becomes a silver 
ribbon and the Palisades sink into the level 
of the surrounding landscapes... two 100-ton 
Shaw Cranes place the strands that form the 
cables for the Hudson River Bridge. 


It is significant that Shaw Cranes were 
selected by Roebling Engineers for so im- 
portant a task. Absolute precision and un- 
questionable dependability are paramount for 
the slightest failure might very well mean 
loss of life, time and money. 


An interesting side light is that these Cranes 
are used not only for the original purpose, 
but act as general hoists as well. They save 
the builders thousands upon thousands of 
dollars in additional equipment.’ We are 
justly proud of this installation and the work 
it is doing. 
Manufactured at 


SHAW CRANE WORKS, Muskegon, Mich. 


Owned by 
MANNING, MAXWELL & MOORE, Inc. 


General Offices: 100 E. 42nd St., New York City E L, Ek * T R I C 


Branches: Chicago Detroit Philadelphia Pitt<burgh St. Louis 
Representztives : | RAV E L, I N G 
HERBERTS-MOORE MACHY. CO., 
140 First St., San Francisco, Cal. 
HERBERTS MACHY. & SUPPLY CO. ( RA \ E S 
401 Third Ave., Los Angeles, Cal. i 


BUCKNER-WOODARD CO. 
1743 First Ave., Seattle, Wash. 


MANNING, MAXWELL & MOORE, Inc. 
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VFleaaric 
and 


Money 





Wuat THE M.M. AND S.M.P. 
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THink OF THe Smitn Piston PARTER 


HE Smith Piston Parter is one of those valu- 

able “MUST HAVE” tools because experience 
shows that it costs much more not to have one 
than to have one on hand in all shops and round- 
houses. 


shops is still giving excellent results.” 


Still another writes: “The Smith Multiplex Pres- 
sure Jack for parting pistons which we have in 
practically all of our large roundhouses has proven 
very satisfactory and up to the present writing 








Almost every big American road saves time, men, 
material, money with Smith Piston Parters. Don’t 
take our word for it, read what some of the Master 
Mechanics and Superintendents of Motive Power 
think of the Smith Piston Parter. One writes: 
“This is to advise that we are getting very good 
service from the Smith Piston 
Parter both at our and 





shops and consider them a great = 


advantage over our old method 
of extracting pistons.” 





Another writes: “The Smith 
Piston Parter in service at 








we have not found one piston that we were unable 
to extract from crosshead.” 


In all our experience, we have not found a rod 
too tight to part with the right size Smith Piston 
Parter properly set up. The whole job ordinarily 
takes only one man and from three to seven 
minutes. The very difficult jobs 
may require two men and seldom 
over fifteen minutes. 


We welcome the opportunity to 
answer any questions — and to 
arrange for a demonstration 
where possible. 


The Clark Nibinufecturion Co. 


110 Turner St., Philadelphia, Pa. 
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Worthington compressor driven by a Westinghouse 60-hp. 300- Westinghouse-equipped Newton planer type milling machine 
rpm. Synchronous Motor in a railroad shop. used for milling locomotive frame castings. 





Two National Brake and 
Electric Company air com- 
pressors driven by Westing- 
house 7\4-hp. Type CS Mo- 
tors. Installed in a railroad 
signal tower. 
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DRIVE! 


HAT innate ability to keep 

going at top speed in the 
face of tough opposition . . . stamina to 
carry on through the tight spots . . . the will 
todo! ...punch! . . . drive!—that’s the 
stuff that makes winning football teams. 


Likewise, the ability to keep going at top 
speed . . . reserve power for peak loads... 
punch! .. . drive! . . . dependability— 
these are the qualities that have made West- 
inghouse motor drives the preferred choice 


of industry. 


Such features as dual-protected windings... 
directed ventilation . . . no hidden hot spots 

. sealed-sleeve bearings ... and control 
units—matched to the motors... are win- 
ning for Westinghouse motor drives a grow-. 


ing preference among experienced buyers. 


For every power application, Westinghouse 
is equipped to supply the right motor . . . 
the right control . . . and (if the applica- 
tion requires) gear units or cog-belt drives 


in the right combination. 


Westinghouse engineers will be pleased to 
work with you in the application of West- 
inghouse motor drives in your plant. 
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Automatic electric 2-hoist, 2-track coaling and 


sanding plant. 


The two elevator hoists are driven 


by two Westinghouse 25-hp. Type CI Motors. 








Whiting locomotive spotter equipped with a West- 
inghouse totally enclosed 5-hp. SK Moter. Normal 
height of rack bar is same as A. R. A. specifications, 
but a spring tension arrangement provides for 
variance in height of coupling blocks. 





Service, prompt and officient, by a coast-to-coast chain of well- equipped shops 

















Westinghouse 





TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B.C. NATION-WIDE NETWORK EVERY TUESDAY EVENING. 
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<@ 6 mee Lower 


ET | aneea Maintenance Costs 





with I-R Drills 





a> © 
— 


Ingersoll-Rand long-stroke drills, with 
single-piece, drop-forged connecting 
rods, heavy crank, helical gears, and 
simple, balanced valve, stay on the job 
longer with maximum drilling, reaming, 
and tapping power. 


No other piston drills are equipped 
with the automatic governor which elim- 
inates free speed racing, saves taps and 
reamers, and saves the machine. 


INGERSOLL-RAND COMPANY 
11 Broadway New York ‘City 


Branches or distributors in principal cities 
the world over 


For Canada Refer—Canadian Ingersoll-Rand _ Co., 
Limited, 10 Phillips Square, Montreal, Quebec. 





























sc. Ingersoll-Rand om 


Drills Wrenches 


«wi DPneumaticTools “= 
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HYDRAULIC 


TOOLS anp MACHINERY 


FOR RAILROAD, LOCOMOTIVE AND CAR SHOPS 





1500-TON FOUR COLUMN 
FLANGING PRESS 





HYDRAULIC DRIVING WHEEL 
PRESS 


HYDRAULIC 
MACHINERY 
& OPERATING 
VALVES/ 


We build a complete line of up-to- 
date hydraulic tools designed for effi- 
ciency and economy in operation. 


Our standard hydraulic tools are 
manufactured in all sizes and types, 
and comprise: 


Four Column Flanging Presses 
Sectional Flanging Presses 
Riveters 

Bushing Presses 

Wheel Presses 

Crank Pin Presses 
Bending Presses 

Forging Presses 

Punches * 

Shears 

Spring Machinery 
Accumulators 

Pumps 


Our experience, extending over a 
long period of years, together with 
our excellent shop facilities also en- 
able us to design and build hydraulic 
machinery to meet any special re- 
quirements. 


Our illustrated catalogues “Hydrau- 
lic Machinery” and “Hydraulic Valves 
& Fittings” mailed upon request. 


D.WOOD&C 


ESTABLISHED !803 


‘3 PHILADELPHIA, PA. 





HYDRAULIC RIVETER 





HYDRAULIC 


BUSHING PRESS 


CAST IRON 
PIPE HYDRANTS 
AND 
VALVES 
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How EAsy IT WORKS 


HE Brubaker Spiral Fluted Staybolt 


Tap cuts faster and easier because of its . 


patented special relieved spiral fluted design. 
Continuous engagement of the cutting edge 
—more contact points and greatly reduced 
friction increases tapping speed and insures 
clean cut, perfect threads that put your 
boiler work on a higher plane of depend- 
ability and efficiency. 


STANDARD - SPECIAL 
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How LOoOnG IT LASTS 


JQ RUBAKER Taps hold their edge for 

long periods and breakage is negligible. 
Longer life is due in part to the unique 
design, which makes cutting easier. But 
design is not all, Brubaker Taps embody the 
finest materials, exacting workmanship, rigid 
inspections and _ scientifically controlled 
tempering all of which combined make 
Brubaker Taps a superior product. 


FACTORY 


ACW BRUBAKED ‘Bros 6 





$O CHURCH ST. NY. 


TAPS ~ DIES - REAMERS 


MILLERSBURG, PA. 
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Fusions was 
brought $22,200 


A TRACTOR company’s sales had fallen off to a 
marked degree. A telephone sales program to 
distant customers was decided upon. One re- 
sult was $18,400 worth of business. Another, 
a $3800 order after the purchaser had refused a 
personal interview. 


AnEasternlumbercompany regularly ‘‘visits’’ . 


lumber yards in five states by telephone. In one 
month 550 carloads of lumber totaling nearly 
$500,000 were sold by this modern method. 
Toll bills averaged less than one-half of one 
per cent. 

Business firms, large and small, are using 
out-of-town telephone service more than 


ever to increase sales ... reduce 


uiet... but the Tele phone 


in New () rders 


distribution costs . . . meet competition. New 
markets are developed at little expense. Cus- 
tomers and prospects are economically contacted 
between salesmen’s visits. 

Develop your business by telephone. Best re- 
sults are obtained by having a definite plan 
for executives and salesmen to follow. Your 
local Bell Telephone Business Office will gladly 
submit a plan to meet your needs. 

Inter-city calls are cheap, definite, resultful. 
Typical station-to-station day rates: Pittsburgh 
to Indianapolis, $1.50. Boston to Atlanta, $3.50. 
New York to Baltimore, goc. Philadelphia to 
Seattle, $8.50. Bell Telephone service is 
Quick . . . Convenient . . . Universal. 
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ROTARY 
AIR GRINDERS 


A Tool That Gives Universal Satisfaction 
Made in Two Sizes Nos. 16 and 18 























Cleco Grinders have a single rotor which is concentric with the 
arbor insuring a perfect balance at all speeds. 


The “Governor” maintains the correct speed for the type of emery 
wheel used with ample power for each size wheel. 


Cleco Grinders are provided with an “Oil Reservoir” located in 
the cylinder body which holds a full days supply of oil which is 
automatically fed directly to the “Rotor.” This patented oil con- 








came me is Shatin ON trolling device eliminates all lubrication troubles as the oil passes 
STEEL CASTING through large ports insuring a steady flow of lubricant. 
Size Wet. TABLE OF SIZES AND CAPACITIES 


No. lbs. R.P.M. WITH ELASTIC BONDED WHEELS—WITH VITRIFIED WHEELS CODE 


16 | 14 | 5600 | Elastic Bond—6” x 1%” x 5%”—Vitrified, 4” x 1%4” x 54” Wheels | Panic 
18 | 15 | 4300 | Elastic Bond—8” x 1%” x 54”—Vitrified, 6” x 1%4” x 54” Wheels | Pansy 














CLECO PENCIL GRINDER NO. 12 
“FOR THE FORGE SHOP” 








The Cleco Pencil Grinder is adapted for “die work” in Forge Shops 
and for touching up worn and rough spots in die-blocks without 
removing them from the drop hammer. The Cleco is also adapted 
for any light grinding with Emery Wheel or Emery Stick such as 
finishing raised metal letters, and for floral designs in ornamental 


iron work. 

—SPECIFICATIONS— : 
The CLECO No. 12 Pencil Grinder weighs 134 pounds. The length without 
extension handle, 9-inch. Diameter of Grinder body 17%-inch—speed, 14,000 
r.p.m. 
Fitted with arbor for 2%” x 1%” x %” emery wheels and chuck for %4-inch 


emery stick—Code—PANT. ; CUT SHOWS OPERATOR FINISH- 
We Manufacture Bowes Couplings and Air Valves ING STEEL DIE 


LATEST CATALOG MAILED ON REQUEST 
Branch Offices in All of the Principal Cities 


THE CLEVELAND PNEUMATIC TOOL CO. 


CLEVELAND, OHIO U. S. A. 
BRITISH ISLES—JOHN MACDONALD & CO. (Pneumatic Tools) LTD., GLASGOW, SCOTLAND. 
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Cutting off 
staybolts with an oxy- 
acetylene cutting blowpipe. 


CUTTING TIME AND COSTS 


N important part of Oxweld Railroad Service 






is the supervision of oxy-acetylene cutting 
operations on railroads throughout the country. 
In this department alone it has effected sweeping 
economies in time and expense. Operations that 
formerly required several men over a period of 
days or weeks, can now be accomplished in a few 
hours by a single cutting blowpipe operator 
trained by Oxweld. 
Oxweld Railroad Service supplies an essential 
in railroad maintenance—efficiency in the appli- 








cation of the oxy-acetylene welding and cutting 
process. Oxweld efficiency is one reason why 
a majority of the Class I railroads in the coun- 


nen ete 


ILROAD SERVICE 


try contract for Oxweld Railroad Service year 





after year. 


THE OXWELD RAILROAD SERVICE COMPANY 


Unit of Union Carbide and Carbon Corporation 





NEW YORK UCC) CHICAGO 
Carbide and Carbon Bldg. Carbide and Carbon Bldg. 
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FIGURE! 


106~A 











This one-piece 


screw-over bonnet 





won't distort... 





FIG. 106-A, Screwed, Jenkins Standard 
H : l h d "Lean one-piece screw-over bonnet and slip-on stay-on disc bolder. For 150 
ere 18 a vaive that doesn t car a lbs. steam working pressure, or 250 lbs. oil, water, gas working pressure. 





wrench. It is a Fig. 106-A Jenkins ; 
Standard Bronze Globe with the one- innovation, possible only in this screw- 
piece screw-over bonnet. over bonnet design. Ask your supply 
man to show you this Jenkins. Its 
This bonnet construction provides un- superiority of construction and finish 
usual strength to resist the strains of can be seen at a glance. It is made also 
frequent removal. You can take the in angle, cross and check types, screwed 
bonnet off and replace it repeatedly, and or flanged. Write for Bulletin 141 


it won't distort. The large hex faces 


. containing details. 
enable you to get a full purchase with 


JENKINS BROS. 


a wrench. 80 White Street 524 Atlantic Avenue 133 No. Seventh Street 
, New York, N. Y. Boston, Mass. Philadelphia, Pa. 

Another advantage of Fig. 106-A is the Ba sag oo, ee 
j " ' JENKINS BROS., Limited, Montreal, Canada; London, England 
slip-on stay on disc holder -+e - aT eal Factories: Bridgeport, Conn.; Elizabeth, N.J.; Montreal, Canada 


enkins 


: VALVES 
Since 1864 


JENKINS VALVES ARE ALWAYS MARKED WITH THE “DIAMOND” 
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The greater the presu 
the tighter it packs 


GarLOcK—430 Chevron Packing is an automatic packing designed 
and recommended for service on the rams and plungers of 
accumulators, presses, pumps and other heavy duty hydraulic 
equipment. (For high temperatures specify Garlock 530.) 
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cooperated i preparin 
this hook for you 


Presents facts and figures on fastening methods 
which have proved particularly advantageous. 


7 help you attain greater fas- 
tening economy this interesting 
and informative booklet has just 
been published. It was prepared 
with the cooperation of fourteen of 
the most prominent manufacturers 
in their respective fields, who per- 
mitted a nationally known firm of 
engineers to enter their plants and 
make studies of fastening methods 
which have proved particularly ad- 
vantageous. 


Certified facts and figures from 
those studies make up the booklet. 
Every production executive who is 
interested in attaining faster, 
easier, more economical assembly 
of a product made wholly or partly 
of metal should read with great in- 
terest such accounts as: 


Servel saves $64,120 a year .. . 


uty by assembling 
WYYYYSOANYE XX the exterior met- 
K al sheathing of 
their refrigera- 
tor cabinets with 
5 Hardened Self- 
tapping Sheet 
Metal Screws. 
This story of fastening economy is 
told by one of Servel’s engineers, 
who describes the former methods 
of making the assembly, as well as 
the present method which elimin- 





r\\M 

















ates a skeleton frame-work of wood 
with a saving of $1.00 per cabinet. 


44 tapping operations eliminated 
on Philco Radio 


by fastening 
parts to the .¢. 
chassis with y 
Hardened Self- 
tapping Sheet 4 
Metal Screws. 


The details of 
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this achievement are particularly 
interesting since few products re- 
quire more assembly work than a 
radio receiver. This report also 
explains the severe tests by which 
Philco determines the security of 
a fastening. 





Y. 


Send a free copy of “Fastenings” marked to the personal attention of: 


Name and Title... 








50% saving made by Doehler... 


Ta |] through the use 
i of Self - tapping 
| Screws on both 





vending ma- 
a~. | chine and metal 
; furniture assem- 
: blies. In this 
Sih ~~~ fastening study, 
the Chief Engineer of Doehler Die 
Casting Co. discusses alternative 
methods of fastening to die castings 
and of assembling sheet metal. 











Enormous savings effected in auto 
production... 


where fastening 
devices are se- 
lected with ut- 
most care. That 
such effort pays, 
is proved by an 
eccount of the | a 

way a great builder of auto bodies 
saved $150,000 in a year by using 
Self-tapping Sheet Metal Screws for 
making fastenings to sheet metal. 








at 


Every study is worth reading! 


All of the fastening studies in this 
book are interesting. Other con- 
tributors include: Zenith-Detroit, 
Gilbert and Barker, Stout, Edison 
and Simmons. 


Any plant executive concerned with 
design or production may obtain 
“Fastenings” by using the coupon. 


PARKER-KALON 


HARDENED 


Self-tapping Screws 


PAT. IN U.S. AND FOREIGN COUNTRIES 


“Distributors Serve Industry Economically” 
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FOR BETTER SERVICE 


Orn 


= quipment 


LUNKENHEIMER 


“R, R. BLOWER” 
VALVES 
300 Ib. W. S. P. 


EXTRA HEAVY 


are particularly adapted 
where frequent operation 
under wire drawing con- 
ditions subjects the valve 
to extremely severe 
service. 


Exceptionally rugged 
stem threads which permit 
‘fast operation and fine 
regulation, guard against 
the rapid wear and strip- 
ping of threads resulting 
from frequent operation. 


Both the Inside Screw 
and Outside Screw and 
Yoke patterns have monel 
seat and disc of throttling 
design which retards wire 
drawing and prolongs seat 
tightness. 








Seating surfaces are 
regrindable and all parts 
are renewable. 


Write for the Lunkenheimer 
“R..R. Blower” Valve Folder, 
F. 514. G. E. 
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THE LUNKENHEIMER && 


CINCINNATI, OHIO. U. S.A. 
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Rivets 


always 





Every modern car 
and repair shop 
should have one 


HE a.c.f. Berwick Electric Rivet Heater 
makes the forge obsolete. With the Berwick 
rivets are heated quickly to the desired temper- 
ature, in full view always of the operator. No 
more burned rivets. No smoke. 


The Berwick heats them perfectly at a fast 
rate, with low operating cost, economy in rivets, 
and safety from fire hazards. The average cur- 
rent cost is around five to twelve cents for heat- 
ing 100 rivets. The rivets are held between cop- 
per blocks or electrodes. 


Thousands of these heaters are in successful 
operation. The saving quickly pays for the 
Berwick. 
Made by American Car and Foundry Company, in sizes 


to meet every rivet heating requirement. Mail coupon for 
literature. 


American Car and Foundry Company 
30 Church St., New York City 


COLCA - 


Berwick 
Electric Rivet Heater 


POS SS SESE BEES RSET SRE RRS RERR RRR RRMA Bees Aee eee, 
American Car and Foundry Company 
30 Church Strect, New York City 


Send literature on a.c.f. Berwick Electric Rivet Heaters. We heat 
wobec déeveee rivets daily. 


COSTCO HH EHO SH EHS EHH SEE EEE EEE EEE H OSS OEEE EOE SEE SOSES EES EEEC OE EOS 
COOP R eee meee eee eee HEHEHE HEHEHE EES EEE SEES ESSE ESSE EEE EEE OSCE SESS 


COROT HEE TEETH ESE EEE EEE EEE EEE E SOOO ES ES EE EEEES 
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STRONG, STURDY TOOLS 
FOR RAILROAD SHOPS 





The Tool pictured above is but one of the many 
Geometric Tools used extensively in Railroad Shops 
where coarse pitches demand strong, sturdy tools 
backed by walls of heavy metal. Geometric builds:— 


Self Opening Die Heads 
Taper Cutting Die Heads 
Collapsing Taps 

Solid Adjustable Taps 
Receding Chaser Taps 
Threading Machines 


The GEOMETRIC TOOL COMPANY 


New Haven, Conn. 

















Cash in on Your Spare-Time 


You can turn your spare-time into money. The 
Simmons-Boardman Publishing Company publishes 
many of the best railroad books. These books are in 
demand and we want representatives who will spend 
. — of their spare-time taking orders for these 

ooks. 


Start this Sideline at Our Expense 


No money and no sales experience is necessary. 
You simply show sample copies of books of particular 
interest to men in different lines of railroad work, and 
take their orders. You receive a liberal commission 
for your trouble. It does not interfere with your daily 
work in any way. 


To get an Exclusive Agency, Act Now! 


There are several hundred railroad men already in 
the field who are collecting regular monthly bonuses 
on this spare-time work. Agencies can only be as- 
signed at shop points and in offices where we have 
no representative at present. There are many good 
ones still open, so your chances: of obtaining one are 
good if you write in at once. Send in this coupon 
and get complete details on this plan to cash in on 
your spare-time while doing your fellow workers a 
real favor. 


SIMMONS-BOARDMAN PUBLISHING COMPANY. 
30 Church Street, New York City 


Send me without obligation full details of how I can turn my spare- 
time into money. ; 


ee eee eee ee eee ee eee eee eee eee cece rrcrr rrr Tere eT ere eee) 
ieee ee eee eee eee) | Tee eee ee eee eee rere )* |) Pererrerry 
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The NEW Starrett 


EX 








You can now get a new type of hacksaw blade, 
specially developed to take care of the trouble jobs 
that make short work of ordinary blades—the new 


Starrett Semi-Flex. Here is a blade that will hold 
its teeth where chatter can’t be avoided—a blade 
that will cut thin sheet metal, BX, thin pipe and 
wire cable without shelling a tooth. Here is a blade 
that will not break, even on the most awkward 
blade-twisting jobs. Try the Starrett Semi-Flex, 
now on display at your dealer’s. Write for catalog 
No. 25GF and descriptive folder, giving prices and 


complete information on this remarkable new 
blade. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 


Steel Tapes—Standard for Accuracy 
ATHOL, MASS. 
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THIS CHIEF IS RIGHT 
ABOUT PIPE LEAKS 


“I won't stand for pipe leaks. When old 
joints are overhauled, the threads or gaskets 
must be coated with Smooth-On No. 3 and 
when we put up a new line, all joints are made 
that way from the start. 


“We keep a store room stock of Smooth-On 
No. 3 specially for this work, and see that more 
is on hand before all the old supply is used up. 


“Engineers that follow our practice will have 
fewer excuses and apologies to make to the 
front office and will stand better with the in- 
surance inspector.” 


HE money wasted by 

leaks and in_ repairing 
them should be saved, and 
can be saved, by filling all 
joints with good sealing ma- 
terial, instead of with the first 
makeshift that happens to be 
handy. 


Smooth-On No. 3 is made 
expressly for satisfactory 
joint performance on steel, 
iron, brass or copper piping, 
flanged or threaded, and stays 
tight at any pressure and temperature and under ex- 
treme variations of both. As its particles of metallic 
iron fill every void and surface depression and are held 
in place by a permanent binder, Smooth-On No. 3 will 
never shrivel, shrink, crack or blow out. The expan- 
sion coefficient being that of the surrounding metal, 
neither vibration nor the punishment inflicted by super- 
heated steam can break the bond. On a threaded joint, 
Smooth-On No. 3 lubricates in assembling and:on the 
gasket of a flanged joint, it squeezes into most useful 
location under bolt tension. On any joint, it permits 
disassembling, and helps to overcome the effect of the 
excessive bending movements of lines poorly laid out 
with regard to flexibility. 3 

Get Smooth-On No. 3 in 1 or 5-lb. can or 25-lb. steel 


pails from your nearest dealer or if necessary, direct 
from us. 
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SMOOTH-ON MFG. CO. 


DEPT. 32, 570 COMMUNIPAW AVE, JERSEY CITY, N. J. 


Please send copy of the Smoorn-On Hand- 


book, 21st Edition. 
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Doit wit SMOOTH-ON 
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Re-rails in the 
shortest possible time 


Time means money when a derailed car or engine 
ties up freight movement. In an emergency such 
as this, Reading Replacers are worth their cost 
many times over. 

It is a good economy to equip every engine and 
caboose with a set of Reading Replacers. They 
clamp into position . . . and are quickly removed 
with a few hammer blows. 

Write for quotations, specifying height 
and weight of rail, and axle load ca- 
pacity. 

Other Reading Specialties 


ACCO Drop-Forged Guard Rail Clamps; “Resco” Cast Steel 
Guard Rail Clamps; ACCO One-piece Guard Rails; Rever- 
sible Rail Benders; ACCO “Triple A‘ Rail Benders; Sam- 
son Rail Benders; Compromise Joints; Replacer Clamps. 


AMERICAN CHAIN COMPANY, Inc. BRIDGEPORT, CONN. 


World's Largest Manufacturers of Welded and Weldless Chains for All Purposes 
In Canada: Dominion Chain Company, Limited, Niagara Falls, Ontario 
Brake chains; Train chains; Sling chains; Switch chains; Gate chains; Wrecking chains; Crane chains; End door chains; Door 
Operating chains; Brake Beam chains; Brake Beam Safety chains; etc. 














More Jobs per Day 


ECHANICS operating ROOKSBY Boring Bars never 
have any trouble in keeping up with the work on the 
floor. 


Because of its simplicity and quick set-up features the 
ROOKSBY insures a big time saving on every job. Naturally 
the operator produces more jobs per day. 


In contrast to the old “makeshift” boring bar, which requires 
hours for a set-up and often delays other operations on the 
floor,a ROOKSBY Bar can be set up in a few moments’ time 
and driven at maximum speeds without sacrificing accuracy. 


E. J. Rooksby & Company 


Manufacturers of Portable Tools for locomotives 


1072 Hamilton St. Philadelphia, Pa. 
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ECONOMIZE ® S#0° 


SIZE-MATIC 
GRINDER 


EALD  Size-matic Grinder 

economies are two-fold. They 
go far beyond the shop economies 
where time, labor and materials 
are saved by fast speeds, fast 
feeds and accurate finishes which 
guarantee fits and eliminate spoil- 
age. 





Road economies are assured be- 
cause locomotives go through 
several shopping periods without 
bushing repairs or replacements. 


Heald ground bushings remain 
round and true longer—they re- 
tard lost motion and_ insure 
square valves, better locomotive 
performance, greater efficiency, 
lower fuel consumption. 


THE HEALD MACHINE CO. 


Worcester Mass. 











Now you 
will have 

| to see the 

| Purchasing 
Ament! 


(Pat. No. 1,477,052. Other Pats. Pending) 


Ww 
N OW is the logical time to replace 


ebsolete equipment with more profit- 





able, more economical machines. 

U. S. VARIABLE SPEED GRINDERS, 

for instance, maintain a constant wheel 
surface speed clear down to the 
flanges—even in high speed snagging 
at 9,000 surface feet per minute! They 

are the only grinders embodying the 
patented Gibbs V-Disc Transmission 
of GRAPHITIZED MICARTA. Ask 
your jobber for all the facts or write 
us today. 


2487 W. Sixth St. - - Cincinnati, Ohio, U. S. A. 


Canadian Division—MAPLE LEAF ELECTRIC TOOLS Ltd.—Toronto 





The UNITED STATES ELECTRICAL TOOL CO. 


Export Sales Repmecemnetyen— 
WESTINGHOUSE ELECTRIC INTERNATIONAL CO.,150 Broadway,New Yor City 











“All I can do is recommend the machines and 
I’m recommending Clevelands not only be- 
cause the Punches and Shears of your make 
which we installed years ago are still giving 
us excellent service but also on account of the 
efficient setup of tools which your engineers 
specified on that beam type punch—from an 
engineering standpoint, Cleveland design and 
construction have my OK.” 

Punches—Shears—Bending Rolls—Plate Planers, Etc. 


THE CLEVELAND PUNCH & SHEAR WORKS CO. 


CLEVELAND, OHIO 
New York Chicago Detroit Philadelphia Pittsburgh 
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aiiien the Time welll 
Air Pump Overhauls! 


Without question one of the most versatile machines 
in the railroad field, the Micro Internal Grinder, Model 
“FG,” is ideally suited for shops of all sizes. The 
Micro “FG” grinds air pumps in perfect alignment 
without disassembling. Grinds all internal surfaces— 
valve motion parts—side rod and main rod eyes with 
maximum precision, ease and economy. In all in- 
stances the Micro grinder definitely lengthens the 
service life of these parts. Write for illustrated folder. 


MICRO MACHINE COMPANY 











oalendart (ae wo ed Iowa, U-S-A 





THOMPSON 


—12” x 36°— 
UNIVERSAL GRINDING MACHINES 





SF ig SBOP SE 


SEPARATE COUNTERSHAFT DRIVEN 
ALSO SELF- CONTAINED, M¢ MOTOR DRIVEN 


Equipped with fine cross feed for Cylindrical gtinding, and inde- 
pendent coarse cross feed for Surface grinding. 





Write for information on Radius Attachment for grinding corners 
on channelling Cutters. 


THE THOMPSON GRINDER CO. 
SPRINGFIELD, OHIO 
1534 West Main Street 

















REDUCE YOUR BOLTING EXPENSE 
ONE-HALF BY USING OUR 


Special Fitting Up 
Bolts 


ALL SIZES—ANY LENGTH 





KEY-BOLT APPLIANCE Co. 


Manufacturers 


Factory and Offices 
Elmira, New York 
U. S. A. 















THERE IS A HANNA RIVETER 
TO MEET EVERY CONDITION 







HANNA ENGINEERING. WORKS 
: AX | SO) y- NVA eee 4 BLOWN C1e) 
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. Hennessy 


Journal Lubricators 


Driving Journal Type 


BASsY to apply—takes the place of the standard cellar; lateral motion of 
wheels operates pump which delivers oil of any consistency thus insuring 
perfect lubrication of journal and hub faces at all times. Prevents hot journals, 
reduces bearing and journal wear and lowers repair costs. Standard for driving 
journals of switching locomotives on one of the largest railroads in the United 


States. 
Write for complete information 
HENNESSY LUBRICATOR CO. 
i 136 Liberty Street, New York 33 No. La Vergne Ave., Chicago, III. 











Mechanical lubricators for all journals of railway equipment. 
See previous issues for other journal designs. 























Come to us with your 
Riveting problems 


We are pioneer builders of riveting ma- 
chines and either have an “Allen” that will 
do what is wanted or will build one to 
meet your especial requirements. 

For more than 50 years Allen Riveters 
have set an exceptionally high standard 
for mechanical excellence and service per- 
formance. 


Our new Catalog shows full line. Send for it. 


JOHN F. ALLEN COMPANY 
372 Gerard Ave., New York 











(ranve-name ResiSTEREQ TeROuSWOUT Tue NomLD 


ROTARY SHEARS 


MADE IN VARIOUS SIZES AND STYLES 


For cutting all gauges of sheet and plate up to 1 inch thick used 
in building Ships, Boilers, Cars, Tanks and General Plate and Sheet 
Metal Work. Cuts square or beveled edges in straight or irregular 
shapes, also cuts rings and discs, and cuts openings without starting 
in from side of sheet. Leaves the metal flatter than any other 
Rotary or Short-Straight-Bladed Shear. Cuts a clean edge that 
requires no finishing. 

Joggling and flanging rolls can be used interchangeably with the 
cutters. 


De Long Straight Cutting Faster Than 
Any Other Shear of Any Kind 


QUICK WORK, 





Pat. June 3, 1913; Aug. 26, 1919; Mar. 29, 1921. Other patents 
pending. One “QUICKWORK” does the work of a number of 
old —_ machines. Does it better and from two to ten times 
quicker. 
Eliminate Oxy-acetylene Cutting and Plate Planing 
. WRITE FOR CATALOG No. 90 


THE QUICKWORK COMPANY 


(Not Incorporated—H. Colher Smith, Owner) 
St. Mary’s, Ohio, U. S&. A. 
Cable Address: “QUICKWORK.” All standard codes used. 
New York Exhibit: Grand Central Palace. 
Agent for British Isles: Oliver Machinery Co., Manchester, England 











THE ROTO COMPANY 








ROTO LOCOMOTIVE ARCH TUBE CLEANERS 





Roto Air-driven Cleaner for 3” Locomotive Arch Tubes 


NEWARK, N. J. 
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seme: 


Boring Three Cylinders } 


of Feed Water Pump 
With One Set-up and 

Milling Main Valve Seat on 
The Same Machine 


HIS large feed water pump is set up and ma- 
















chined with the same ease and dispatch as Note The many actual photographs of lo- 
smaller ordinary work. comotive jobs on the Lucas, used in our 
The first operation (shown in the inset, close-up advertisements, are definite proof that this 


time-tried machine is used extensively in 


view) consists of milling the main valve seat and , 
railroad shops. 


undercutting outer face to raise valve seat 1/16 of 


an inch. 

On the second operation—three cylinders, the hot Write for circular A-45. It explains 
water cylinder, cold water cylinder and steam cyl- the details and many advantages of 
inder are bored at one set-up. this powerful, versatile, convenient 
The Lucas “Precision” Boring, Drilling and Milling and accurate machine. 


Machine, not only saves time and labor on the gen- 
eral run of shop work, but as the machinist put it 
“Do not know how some of these jobs would be 
handled if it was not for this Lucas.” 


THE LUCAS MACHINE TOOL CO. 


CLEVELAND OHIO 
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AGATHO 








THIS CASE-HARDENED BUSHING OF 
AGATHON NICKEL IRON HAS BEEN 
BROKEN TO SHOW THE TOUGHNESS 
I Ge eect ee eee eas 


Al Greater Toughness for 
Case-Hardened Parts 


NICKEL 
IRON 


IS IDEAL MATERIAL 
FOR HARDENED 


PINS 2° BUSHINGS 


ODERN metallurgy has brought to the 
railroads many materials with new 
qualities. 

Now comes Agathon Nickel Iron to remove 
case-hardening difficulties and give greater de- 
pendability to pins, bushings and similar parts. 

Uniform in composition all the way through 
and without slag spots or seams, this alloy iron 
gives a fine case and an unusually tough core. 

Warping is almost negligible. Pins and bush- 
ings may be machined to size, polished, car- 
burized, and quenched from the pot without 
spoiling the surface for smoothness. No grind- 
ing is necessary. The finished cost of case- 
hardened parts made of Agathon Nickel lron 
is lower than ordinary iron. 

Try this modern alloy iron for all case- 
hardened pins and bushings. 


Central Alloy Steel Division 





MASSILLON, OHIO 


aR 






















CORPORATION 
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Do 


Two-Cylinder oA 
Super-Power Locomotives 





The Work of Mallets 





LIMA LOCOMOTIVE 
WORKS, Incorporated 


OHIO 


For the Chesapeake and Ohio Railway, 
Lima recently built the world’s most 
powerful two cylinder locomotives of the 
2-10-4 type. 


They are being used in hauling heavy 
coal and ore trains and are replacing 
Mallets in this service, with the following 
results: 


Increased train lead 
Increased speed of operation 
Decreased fuel consumption 
Decreased maintenance 


The most striking result is the decrease 
in maintenance. One set of cylinders, 
drivers, rods, etc., now does the work of 
two sets on the Mallets. 
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Marks a Step Toward the Back Shop 


Keep out the slack and you keep down 
repair costs. 


But even though you set up ordinary driving 
box wedges as tightly as you dare, you must 
still leave a fraction of an inch for temperature 
rise when the engine is on the road. 


This fraction of an inch grows under the 
shock of the piston thrust into the too 
familiar clank! 


CHICAGO 





ST. LOUIS 





If you could only adjust the wedges as the 
locomotive runs, you could keep the slack 
from gaining a foot-hold. 


Franklin Automatic Adjustable Wedges 
do just this. They adjust the wedges with 
every revolution of the drivers and reduce 
maintenance by preventing slack. 


Every locomotive needs tiem. 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 


MONTREAL 


SAN FRANCISCO 




























--- and the 
Cleveland Float 
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Low Water Alarm 
Decreases Them! 










An editorial Pub- 
lished in “Railway 
Mechanical Engi- 
neer” for August 













NSTRUCTING engine men to carry water 

at the correct height is much more effec- 
tive when the incentive to keep it high has 
been removed. 


With the Cleveland Float Low Water 
Alarm in service, an engine man knows that 
he is taking no chances of forgetting. He 
doesn’t have to allow a “factor of safety” in 
filling the boiler. The automatic alarm pro- 

















In Canada— 
Montreal, Moncton, Toronto 


vides that safety factor. He can—and will— 
keep the water at the level that insures best 
operating results and lowest maintenance 
costs. 


You can stop the practice of carrying water 
high when you give your men the Cleveland 
Float Low Water Alarm—a practicable de- 
vice based on long years of stationary boiler 
experience. 


Let us equip one engine to demonstrate 
the proven merits of this device. 


BARCO > 
MANUFACTURING 
COMPANY 


1801 Winnemac Avenue Chicago, Illinois 


THE HOLDEN CO., LTD. 


_ In Canada— 
Winnipeg, Vancouver 
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The New Power on the Burlington 











4-6-4 TYPE, CLASS S-4, FAST PASSENGER SERVICE 


CORE gc os cone ecco” ae Superheating surface .......... 1830 sq. ft. 
ee Ee ee ee 78” Weight on drivers ............. 207,730 Ib. 
Steam: QYONGRTE 2. 65 o ccc s cc ccsscec 200 I Weight, total engine .......... 391,880 Ib. 
I I SP ahs os a's ware inais 87.9 sq. ft. Tractive force, main cylinders....47,700 Ib. 
Water heating surface.......... 4247 sq. ft. 


Tractive force, with booster...... 59,400 Ib. 


S601 | 


4-8-4 TYPE, CLASS O-5, FAST FREIGHT SERVICE 


Cylinders: csccies 


Drivers, diameter 


Steam pressure .. 


Grate area: 2.20 


«ike ravens Seno. Water heating surface ......... 5317 sq. ft. 
PRE Wr ee” 74” Superheating surface ..........2403 sq. ft. 
web oe te ly Gave 0 clare Weight on drivers ............. 271,680 Ib. 
Pee Peo ee 106.5 sq. ft. Weight, total engine ...........454,590 Ib. 
REMUS TOIGE. 6 sn 054,504 82 hoe 67,500 Ih. 


2-10-4 TYPE, CLASS M-4, HEAVY FREIGHT SERVICE 


Cylinders ....... 
Drivers, diameter ... 
Steam pressure ... 


Grate area .. 


ry ee eee $i” x32" Water heating surface ........5904 sq. ft. 

pie eee ake 64” Superheating surface ..........2487 sq. ft. 

aes s Bedawesean 250 Ib. Weight on drivers ............355,510 Ib. 

AE A EAS RO 106.5 sq. ft. Weight, total engine ..........511,710 Ib. 
Trective feree. siksccccctesus ene 90,000 Ib. 





THE BALDWIN LOCOMOTIVE WORKS 








THE locomotives illustrated represent types 
that successfully meet present-day require- 
ments on American railroads. Scrapping 
of old power and replacing it with strictly 
modern units specially designed for the 





work to be done, is sound economy. 





PHILADELPHIA 
















RAILWAY MECHANICAL ENGINEER DecEMBER, 193() 


PON every forging 

manufactured by 

Alco and sent forth under 

its name, rests a responsi- 

bility that is not measured by its price alone. 


Alco forgings and the service they render 
have fully demonstrated the value of the 
special manufacturing methods we employ. 


In the production of the billet we make sure 
that the producer is a quality manufacturer 


AMERICAN LOCC 


30 CHURCH STREET 

















( 
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—one who selects his melting charges taking time to see that 
the steel is properly refined in the open hearth furnace be- 
fore being tapped. 


We see to it that the steel is poured into correctly designed 
ingot moulds with a liberal hot top. This draws the piped or 
segregated area up into that portion of the ingot which is 
later discarded. 










In heating for rolling or pressing we make sure that ample 
time is taken to make certain the heat has penetrated uni- 
formly throughout the mass. 






Drillings are taken from all heats and sent to our laboratory 
for complete chemical tests before billets are released for 
shipment. 








There can be no compromise with quality in forgings. Today, 
when locomotives must perform satisfactorily under the most 
severe conditions, Alco forging equipped locomotives prove 
their worth as nothing else could. 
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\OTIVE COMPANY 


NEW YORK CITY 
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B-A Blow-off Muffler in Operation 


B-A Blow-off \j 
Muffler i 


YOU CAN BLOW YOUR ENGINES 
regardless OF WIND OR WAYSIDE CONDITIONS 


The B-A Blow-off Muffler effectively separates water from the The manufacture, supply and 


. : service of boiler water treatment 
steam by centrifi ugal action. chemicals is the primary business 


‘ s i : of The Bird-Archer Company. 
Located on top of the boiler—steam goes straight up in the air Thins auilethinn sink taasies aee- 


like the discharge of the pops—water is discharged to the ground. _ic¢S Properly include the instal, 











lation and service of mechanical 


te . . . devices, likewise designed to pro- 
No digging up of ballast—no dirt thrown into bearings—no _motelocomotive boiler efficiency. 


danger to switch and yard men. 


Boilers can be blown off when they ought to be 
blown, regardless of wind direction or wayside 
conditions. 


B-A Safety Connection 
Renders impossible an unsafe connection to round- 
house lines but permits a connection without dis- 
turbing the muffler. Only necessary to unscrew 
wing nuts and open the hinged cap. 





B-A Safety sr and B-A Blow-off 


THE BIRD-ARCHER COMPANY 


NEW YORK + CHICAGO <- ST. LOUIS 
The Bird-Archer Company, Limited, Montreal 





“ROUTE VIA“? 


HE pace of modern business 
makes shippers alert to seize 
every advantage in routing via 
the most dependable fast line. 


To keep their business it is 
vital that schedules be maintained. Delays and 
breakdowns on the road cause claims and lose 
business for the road. 


National Draft Gears are the finest car pro- 
tection ever devised — by preventing damage to 


cars, they prevent delays and help maintain 
schedules that increase the routing via your road. 


THE NATIONAL MALLEABLE & STEEL CASTINGS CO. 
General Offices: CLEVELAND, OHIO 


Sales Offices: NewYork, Philadelphia, Washington, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 


NACO STEEL 
Trade Mark Registered 
NACO Steel is a product 
of the electric furnace. 
Tougher and more resist- 
ant to shock and wear than 
any alloy ever before used 
in draft gear manufacture. 


M17 National 
Draft Gear 


NATIONAL 


ELE cTRIC®@® NACO STEEL 


DRAFT GEARS 





A DRAFT GEAR 
FOR EVERY PURPOSE 


HE National M17 Draft Gear 

is the standard gear for all 
classes of freight cars. How- 
ever, when a gear is required 
for replacement purposes on 
cars where the sill spacing is 
not of standard size or where 
other unusual conditions exist 
several other types of National 


Gears are available. Each of 
these is designed and built to 
National’s rigid standards of 
engineering, workmanship and 
material. Each of them repre- 
sents the greatest amount of 
car protection per dollar in- 
vested, for the work they are 
intended to do. 


THE NATIONAL MALLEABLE & STEEL CASTINGS CO. 
General Offices: CLEVELAND, OHIO 
Sales Offices: New York, Philadelphia, Washington, Chicago, St. Louis, San Francisco 


Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., 


Melrose Park, Ill. 


NATIONAL 


ELE CTRIC® 


NACO STEEL 


DRAFT GEARS 









DecEMBER, 1930 RAILWAY MECHANICAL ENGINEER 57 


Where DURABILITY is outstanding 


there you'll find | 
| 1 | tt ms | ‘a \: ' : , eae service 





year after year is common with 
Westinghouse-National Air 
Compressors. They are. built 
to endure. Reliability and low 


maintenance are their out- 





standing characteristics. Hun- 


dreds of them are being used 
by railroads, with marked suc- 


WW E » T I N G H ts U » E m cess, for every conceivable 


N A T I o N A L pneumatic requirement...The 
eo two machines illustrated-3VS- 

? A ir Cc Om= 24, 335 eu. ft. displacement - 
| pressors have been in constant service 

day and night since 1923, 

furnishing air for yard charg- 

ing and shop use. No main- 

tenance work has been needed 





during this time other than 
the grinding of valves, and the 
compressors are good for 
many more years of service. 


WESTINGF.OUSE AIR BRAKE CO. Scores of their predecessors 
General Office cx Works © WILMERDING, PA. _ have been in use for fifteen to 


M  rcsee oY. 
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‘Richout Syphon 


oy 


Explosion caused by crown sheet failsisediea te heap Gade Result: 
*heavy financial loss. 


wo deaths, three seriously injured and 


y 


“There seems little 


hons, properly 
avoided by hindering a 
overheated due to. low 
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BETTER FIRES 


FIREBAR CORPORATION 
' CLEVELAND | OHIO. 
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Physical and Structural 
Characteristics of 
ALCO NI-IRON 


Transverse strength in ex- 
cess of 4000 lbs.” Hardness 
approximately 225 BHN’*. 
Fully pearlitic matrix. Mini- 
mum of hard, free cement- 
ite. Finely divided graphite. 


* As tested in standard arbitration bar. 


Locomotive cylinders cast from 
Alco Ni-Iron by AMERICAN 
LOCOMOTIVE CO., New York. 


ALCO NI-IRON... 


an improved material for modern railway service 


YY 
| t 


T A TIME when railroads throughout the country are 
employing every effort to reduce costs and at the same 
time provide efficient passenger and freight transportation, 
the introduction of Alco Ni-Iron assumes special importance. 


Alco Ni-Iron, produced by the American Locomotive Co. 
from a special base mixture containing Nickel, was developed 
to meet the need for an alloyed cast iron having exceptional 
strength, toughness and wear-resistance. In locomotive con- 
struction Alco Ni-Iron provides longer wear and improved 
resistance to impact and operating stresses in such parts as 
cylinders, cylinder bushings, pistons, piston rings, piston valve 
bushings, valves, packing rings, shoes and wedges. 


Because it retains, in the center of heavy sections, a higher 
percentage of its arbitration bar strength, Alco Ni-Iron is 
particularly adaptable for heavy castings. Tests on 4” sections 
turned to 1%” dia. showed an average tensile strength of 
28,000 p.s.i.'as against 15,000 p.s.i. for gray iron. These same 
irons cast in standard arbitration bar sections—1%" dia. 
tested 40,000 p.s.i. for Alco Ni-Iron and 32,000 p.s.i. in gray 
iron. Yet the additional cost represented by the Nickel 
addition is so small in proportion that it can scarcely be a 
factor to the railroad seeking longer-wearing material. 


ib INTERNATIONAL NICKEL COMPANY 








; Left 
Photomicrograph taken from 4" dia. test bar 
of Alco NI-Iron 


Above: Right 
Photomicrograph taken from 4” dia. test bar 
of regular cylinder iron 
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awees «=€6-and Time 


mas is Money 


Ll. new SPEE-D” High Pressure Uni- 


versal Grease Gun can be attached and bearing 






lubricated in less than 30 seconds. 


It can be applied to fittings with connecting 
rods in any position, locomotives do not have to be 


moved. 


‘Used with Standard “Spee-D” Fittings. 


“RELIANCE MACHINE & STAMPING WORKS, Inc. 
NEW ORLEANS, LA. 


Agents and Representatives 
H..C. MANCHESTER, 3736 Grand Central Terminal, New York City 


Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg 
International Railway Supply Company, 30 Church St., New York City 





also saves Labor, 
Grease and Grease Plugs 


Trade Mark Registered 


TULVNANA 
TTT 


f 
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5 ARMCO 


INGOT IRON 


promotes more and profitable 
















CAR-MILEAGE 


N hopper cars and gondolas, passenger train cars, baggage cars and 
refrigerator cars, Armco INcot IRON is demonstrating to the 
country’s leading. railroads its unusual economy. ‘Their investment 
in this durable iron yields long, trouble-free service—the kind of per- 
formance that promotes more and profitable mileage. 



















Here is the iron that has been tested and approved by the years. For 
more than two decades it has endured under all kinds of adverse con- 
ditions—the longest record of actual service of any low-cost, rust- 
resisting plates and sheets. Besides durability are these plus-values 
that reduce shop production costs and assure sound, long-lasting con- 
struction: workability, weldability, fine surface finishes, and consistent 
uniformity. 


Railroad Mechanical Departments will do well to investigate this 
tried-and-proved iron. ‘The office nearest you will be glad to co- 
operate by placing an experienced engineer at your disposal. He will 
study your problems and suggest the most adequate and economical 
material. Write for this helpful service. 














TUNE IN—The Famous Armco Concert Band 
Broadcasts every Thursday Night, WLW—700 
K., Cincinnati Nine to nine-thirty E. S. T. 

















THE AMERICAN ROLLING MILL COMPANY RE Ree sr : 
: Back of this familiar sym ol 
Executive Offices, Middletown, Ohio 4 ¢ ? seg hg 5 ec 

Export: The ARMCO International Corporation SRMCO steel sheets ‘and plates. ‘When 


you want a rust-resisting, 














low-cost metal, be sure to see 















DISTRICT Chicago Detroit Pittsburgh this triangle and the | words, 
pa ten Cincinnati New York St. Louis Armeo Incot Iron.” It is 
: Cleveland Philadelphia San Francisco your assurance of dependable, 






econon:cal service. 





"ae SURE ITS MADE OF ARMCO INGOT IRON” 


DeceMBER, 1930 RAILWAY MECHANICAL ENGINEER 


aut: 
of Me 
; pesill = 
eae ir = 
“ss * 38 wi im sS 


“ 
. 
“ 


1 
‘ 
oe 
oe * 
ot 








In spite of the strenuous conditions 
under which we now live, the span 
Cardwell L-25 . 
Friction Draft Gear of human life has been measurably 
co itany least of vous increased by scientific preventive 
or draft-gear pocket. P 


to fit any length of yoke 
Cardwell and A 
Sedtenhouse and protective measures. 


Draft Gears 
Are madein sizes and capa- 


cltigs to meet all modem Likewise the span of life of cars, 


for locomotives: freisht and = Now subjected to service more 


severe than ever before, can be 
lengthened by replacing inadequate 
WestinghouseNY-11-D draft gears with the new Cardwell 
Friction Draft Gear 
Westinghouse Draft Gears or \Westinghouse Draft Gears. 


of attachments. 


GREATER PROTECTION INSURES A REDUCTION IN CAR MAINTENANCE AND DAMAGED-LADING COSTS 


CARDWELL WESTINGHOUSE COMPANY. 
332 South Michigan Avenue » » Chicago, Illinois 
PITTSBURGH, PENNSYLVANIA 3 MONTREAL, QUEBEC, CANADA 
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just around the c curve _ 
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FOR ITS SEVERE 
SERVICE 


WINE DROP DOOR LOCKS 


Will Eliminate Your Worries With Doors Frozen Shut 


THEY PROVIDE A DEVICE SO ARRANGED TO 
ENABLE A FROZEN DOOR TO BE SAFELY 
PRIED OPEN AS WELL AS CLOSED. 


Peoples Gas Bidg. The Wine Railway Appliance Co. Munsey Bidg. 
Chicago — TOLEDO, OHIO Washington, D. C. 



















The Safest 
and Most 


Economical 


The Simplest 
of all Door 


Mechanisms 
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Brake Beams 


Creco 


°° Side-Bearings 


Products 


Brake Beam Supports 4th 


Chicago Railway Equipment Co. 
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Provide Room Enough 


For A Proper Bearing 


Hs bearing capacity is essential to 
the continuity of service expected 
of the roller bearing. 


Without ample capacity, roller bear- 
ing performance is erratic. Hence the 
folly of trying to squeeze a roller bearing 
into too small a space. 


Because of its two rows of rollers 
and equal load 
distribution, the 
SxtS Journal 
Bearing provides 
maximum Ca- 
pacity in a given 
space. But the 
space must be big 





- JOURNAL BEARINGS 


enough to contain the proper bearing 
for the load involved. 


Experience has shown it is not desir- 
able to confine an anti-friction bearing 
within the radial space requirements of 
a plain bearing. Not only does this 
apply to railroad car journals but it is 
sustained by every successful industrial 
application. 


Therefore in the new truck designs 
provide plenty of room for an anti-fric- 
tion bearing of the proper capacity, 
regardless of the type of bearing initially 
applied. 


SKF INDUSTRIES INCORPORATED 
40 East 34th Street New York, N.Y. 


2634 
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LIMITED — 


doesnt stop for water 


Out of the track tank she 
scoops it up, throttle open 


Dion cone should your shop schedules be held up 
on account of cleaning! OKEMCO in the back- © 
shop tank is your guarantee of NO DELAYS in re- 
moving the most stubborn deposits of muck and 
grease from air-brake parts, valve gear, trucks, drivers, 
driving rods, and all difficult, heavy-duty parts. A 
shortgoak in OKEMCO, then a rinse with a pressure 
hose, and parts are clean to the metal, ready for in- 
spection and repair. 

And very important ... OKEMCO saves money! A 
surprisingly small amount does the toughest job, with- 
out a lot of scrubbing and scraping. Another thing 
— OKEMCO solutions are long-lasting, requiring in- 
frequent additions of material for upkeep. 


Let our Service Man in your vicinity tell you how this 





safe, modern material is providing some of the na- - A basketful of parts going into 
tions leading roads with safe, economical cleaning. the OKEMCO tank at a prom- 
Write us and he will call. inent railroad shop. 


OAKITE PRODUCTS, INC. 46 Thames St., New York, N. Y 


OKEMCO 


TRADE MARK’ REG. U. S. PAT. OFF. 
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<=) Superior TOUGHNESS and UNIFORMITY 


have led to the adoption of 


Nickel Steel Forgings by leading railroads 


STANDARD STEEL WORKS COMPANY 


DEPARTMENT OF TESTS 


REPORT OF NORMALIZED AND TEMPERED 





Burnham, Pa., 12/11/29. 


CARBON NICKEL STEEL FORGINGS: 





Yield | 
Point 
Material Ibs. per Tensile Elong. Red. Chem. Analysis 

sq. in. Strength % in 2" of Area % % Carb. % Mang. % Nickel 
=e 55750 83000 29.5 62.5 -27 88 2.50 
eens 2 2. cc ee $7500 84000 30.0 61.5 -27 88 2.50 
eee reane 58500 82500 29.0 63.5 -27 88 2.50 
a eee aeecre nes 57000 82500 31.0 63.5 .27 88 2.50 
CS oo ccck kaso 62500 92000 29.0 61.5 -27 88 2.50 
ener 66510 84500 28.5 62.5 -26 82 2.73 
SU oe enced 60500 86000 31.0 65.0 -26 82 2.73 
Crank Pins. _...-._--- __..-65000 89500 29.5 61.5 -27 -99 2.88 
Cg oe heck ceed 62000 90000 29.5 62.5 -27 -99 2.88 
Com Gast. ..<«.<.......... ee 80500 29.5 67.0 -22 87 2.72 
Connecting Rods-_----_-_-_....56000 84000 28.5 60.0 -27 88 2.50 
Connecting Rods -----_._....56000 84000 28.5 60.0 -27 88 2.50 
Crosshead Keys-- - --.-.-.-.58500 84000 31.0 63.5 27 88 2.50 
Crosshead Keys-----.-.-.-.61000 84500 30.0 62.5 -26 82 2.73 
Crosshead Keys- ------.---- 62000 82500 30.5 67.0 22 87 2.72 
Crosshead Keys-- -- --_ --_--.-.-59000 86000 30.5 66.0 22 87 2.72 
po |” eee 60500 87000 28.0 61.5 19 1.00 3.09 
Driving Baws... ......-...< 55500 © 82500 28.0 60.0 -26 82 2.73 
Driving Axles. _-_-..-_--.----- 56500 84500 29.0 61.5 -26 82 2.73 
Driving Axles... .-.......-- 56500 83000 29.5 60.0 -26 82 2.73 
Driving Q@uies.....-........ 63500 89500 28.5 62.5 one -99 2.88 
Driving Antes... ..........- 64000 90500 28.5 61.5 -27 99 2.88 - 
Deiving Ames... ........... 56000 81500 28.5 60.0 -22 87 2.72 
Driving Aas... ........-.. 64500 90500 28.5 62.5 -22 87 2.72 
pS ee 57000 81000 30.5 65.0 -22 87 2.72 
Deivitig @aee. . - ..-. 2.226 58500 85500 29.0 62.5 -22 -87 2.72 
py ee 61000 82000 30.0 60.0 -23 -94 2.66 
Driving Axles__--.-.------- 59900 83500 29.0 61.5 -23 -94 2.66 
Driving Axles -- ---.-..-.----.58000 86500 30.0 61.5 -23 -94 2.66 


XPERIMENTS with various grades of alloy steels 
conducted by leading railroads and locomotive 
manufacturers in the United States and Canada 
during the past few years have resulted in an ever- 
increasing use of Nickel Steel forgings in locomotives. 
It has been proved that Nickel Alloy Steel axles, 
main and side rods, crank pins, etc. will stand up 
under severe abuse in operation, and at the same time 


provide mechanical properties that permit weight to 


be kept down to a minimum. Also, the use of Nickel 
to increase the strength of steel has permitted a re- 
duction in carbon content, thus assuring a high degree 
of ductility while retaining a yield point sufficiently 
high for an ample factor of safety. 

Detailed information on the properties and use of 
Nickel Alloy Steels is available for the solution of 
your problems, and will be gladly furnished by our 
staff of engineers. 


Zina 


AN 





Nickel Alloy Steel locomotive axle 
forgings, after annealing, pro- 
duced by STANDARD STEEL 
WORKS CO., Burnham, Pa. for 


Northern Pacific Railway—(Silas 


FOR ALLOY STEEL i:G'svtnhomenginecrof ests, 


Y NickKELN THE INTERNATIONAL NICKEL COMPAN* 


Send for “*Buyers’ Guide to Nickel Alloy Steel Products”, and List of Available Publications on Nickel Alloys 
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Greetings and a Cribute 


With pardonable pride, The J. B. Ford Company looks back 
over a record of more than thirty-three years,—a third of a 


century—of significant service to commerce and industry. 


Anticipating the need of industry for scientific sanitation 
and cleanliness, the Wyandotte Products became the pioneers 
in the field of modern cleaning standards. 


Outstanding in this record of successful accomplishment is 
the loyalty of our thousands of friends without whom our best 
efforts would have been of no avail. 


Realizing this, we are sincerely glad at this good-will season 
of the year to extend to our friends in every field of business 
activity our most hearty wishes for a 


H#erry Christmas 
and 
A Prosperous New Pear 


The J. B. Ford Company 
Wyandotte, Michigan 
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HEAVY 
LOADS» 
HIGH 
SPEED 
SERVICE 


Another example of Shafer Roller Bearing pertormance under 
heavy loads in high speed service is this application on 
the 15 new baggage mail -cars of the New Haven Railroad 


-SHAFE 


SELF- ALIGNING 


ROLLER BEARINGS" 











Cartridge Unit 





Hanger Box Duplex Unit Flange Unit 

Cylindrical hous- ise: Can be used in Designed to be To be bolted to 
ing, machined on # te Blany 4-point pressed intoa machine frame, 
the outside. Shaft Ye gig y hanger. Rugged; straight bore of which need not 

Py may be removed B= easily installed. machine frames, be machined. 
J without disturbing Also used as 
bearing assembly. Pillow Block step ring for 

- A compact, rugged unit, for machine and general vertical shafts, 


power transmission purposes. - 


These Shafer Roller Bearing Units are carried in stock in a full range of standard’sizes. Special housings 
can be furnished to meet individual requirements. Write for catalog giving capacities and dimensions. 


SHAFER BEARING CORPORATION, 6501-99 West Grand Avenue, Chicago, Illinois 
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It’s a good apple 


There is only one bad spot in it. 
But through that single flaw the 
whole apple will soon be rotten to 
the core. 


It’s a good boiler — but the 
rivets or the staybolts are of poor 
quality. They are the weak spots 
which some day will send the loco- 
motive back to the repair shop for 
expensive replacements. 


The use of Burden Iron for 
rivets and bolts postpones indefi- 


nitely these expensive replace- 
ments. 


Burden Iron for rivets or bolts 
is as free from impurities and 
flaws as careful manufacture and 
knowledge can make it. In the 
long run, the absolute economy of 
buying Burden quality and serv- 
ice convinces the most doubtful. 


Take our word for this until 
Time proves it to you, and let us 
quote on your next lot of iron for 
rivets and bolts. 


The Burden Iron Company 


Troy, N. Y. 


New York, N. Y. 





Chicago, Il 


URDEN 


IRON RIVETS 
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COMMONWEALTH 


Cast Steel Freight Car Underframe 


Combines in a Single Steel Casting the Entire Underframe of the car including 
Sills, Body Bolsters, Draft Gear Pockets, Striking Castings, Coupler Supports, 
Needle Beams, Cross Transoms and Brake Cylinder Brackets. Eliminating all 
Plates, Angles, Rivets and Miscellaneous Parts Necessary in an Assembled Un- 
derframe. 





Strength Greatly Increased—Maintenance Eliminated. 


Commonwealth One-Piece Cast Steel Underframes can be designed for All 
Types of cars. 


(Patented) 


GENERAL STEEL CASTINGS CORPORATION 
GRANITE CITY, ILL. EDDYSTONE, PA. 











FI ake cCoweveliticcie 


|. ae detoms dela lemenus aime atenetovertae| Rtistaventatsts graphite: 

) Used alone, or as an auxiliary lubricant with’ oils and greases, | 
Dixon’s Flake Graphite materially. inc reases the Operating efh- 
‘ciency. of ev aamertivacvleton last mericemeset 


Even tho Dixon's Flake ¢ Chevaitice has been used by RE of 
nalaa Vireelecmmettbistecertetercmertcemeteteare etistelaae: tor more than’ too 
years—do you know the...how...and.:.why... of Dixon’s 
Flake ( Graphite lubrication? 


Joseph Dixon fepattsh) Co:, Jersey City, N. 5: 
- Dx oe" 
. ' Estabti. tice d182 


a 
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Two Bronze Spherical Seats in combina- 
tion with Malleable Pipe Ends give the 


DART UNION 


a distinctive feature which has been un- 
equaled. It is the acknowledged leader 





E. M. DART MFG. CO., Providence, R. L 
THE FAIRBANKS CO. & BRANCHES, Distributors 


Canadian Factory 
DART UNION CO., Ltd., Toronto 


























Buying 
Blindly 


The buying of advertising space used 
to be buying a thing blindly. The quan- 
tity and quality of circulation was 
shrouded in mystery and often the bag 
was tied against investigation. 


That day has passed. The Advertiser 
no longer depends upon “mere claims.” 
The Audit Bureau of Circulations has 
untied the strings to the sack and the 
circulation of the better class of publica- 
‘tions is thrown open for the most 
searching scrutiny. 


a In buying advertising space in The 
Railway Mechanical Engineer you are 

* ‘not buying blindly. Our A. B. C. state- 

* ments will stand the analysis of the most 
exacting investigator. 


m 











Christmas Gift Books 
for RAILROADERS 


. e e 

Who’s Who in Railroading 

Any railroad official. would like to have 
a copy of the new Ninth Edition of this 
Who’s Who of the railroad industry. It 
contains biographical sketches of 4000 lead- 
ing railroad men of the United States, Can- 
ada, Mexico and Cuba. This book is just 
off the press and the data is based upon 
original questionnaires. 


6 x 9 inches, 600 pages, royal blue cloth 
stamped in real gold, $8.50 


Railways of the World 


By Fred A. Talbot 

: The new three volume edition de- 
scribes and pictures railway wonders 
in all parts of the world. The ex- 
cellent illustrations include many 
photogravures and double page 
plates. The set is handsomly bound 
and stamped in gold. Any railroad 
man would enjoy reading these 
books. 

Three volumes, 1000 pages, 930 
illustrations, 8x11 inches, $10.00 








Trains, Tracks and Travel 


By T. W. Van Metre 


The Professor of Transportation of Columbia Uni- 
versity wrote this book for his own small son who asked 
too many questions about trains. This is the best boy’s 
book on railroads and is fascinating reading for grown 
ups. 


242 pages, 205 illustrations, 7 x 9 inches, $3.00 


When Railroads Were New 


By Charles Frederick Carter 


Old timers will enjoy these stirring stories of early 
days on the Erie, New York Central, Pennsylvania, 
Santa Fe, Canadian Pacific and other well known roads. 
This Centennial Edition is illustrated with reproductions 
of old wood cuts. 


338 pages, 17 illustrations, 6 x 9 inches, $2.50 


FREE EXAMINATION COUPON 
Simmons-Boardman Publishing Company 
30 Church Street, New York 


Please send - pe socees’: f for ten days’ free exam- 
ination the boo! shall either remit the 
list price or a the ae 

() Who Who in Railroading OTrains, Tracks & Travel 
0 Railways of the World (] When Railroads Were New 
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FLANNERY 
TWO -PIECE 


ASSEMBLAGE 


Ten years service has definitely and posi- 
tively proven the merits of the Flannery Telil- 
Tale Bolt—of its function daily—constantly— 
indicating its own condition. 

The Flannery TWO-PIECE Assemblage, in- 
corporating this bolt, provides all of its safety 
and economic advantages, at approximately the 
same cost as you have been paying for the old 
Tate solid bolt with the three piece assemblage. 


Can you afford to be without the protection 
of the Tell-Tale Bolt? 


Especially so when it can be secured without 
additional cost? 





FLANNERY BOLT COMPANY > 


Flannery Building 





AY et Ng ES EO, 


Pittsburgh, Pa. 












4 


“4 














MEASUREMENT 
of 


VALUE 

















60 East 42nd Street 
NEW YORK 








— ~— 
Superheaters The value of these 
v devices is measured 
Feed Water || by the difference in 
Heaters the cost of operating 
@ oe e 
locomotives with them 
Exhaust 
Sea and without them. 
Injectors Write for literature. 
S = 


THE SUPERHEATER COMPANY 
Peoples Gas Bidg. 
CHICAGO 


Camada: THE SUPERHEATER COMPANY, Ltd,, Montreal 


For detailed description see Locomotive Cyclopedia 


NEW YORE 
126 Liberty St. 565 W. 


BOSTON, MASS. 
161-179 First St., Cam’ 














Ashton Wheel Press 
Recording Gages 





Ashton Wheel Press Recording Gages give an ac- 
curate record of wheel fits on axles, showing actual 
fit from start to finish, insuring perfect mountings. 


Send for special circular which gives full details, also 
catalogue describing our complete line of Specialties. 


The Ashton Valve Co. 


CHICAGO, ILL. 
ashington B' 
SAN FRANCISCO, 606 Howard St. . 
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BUYERS INDEX 


For location of advertisements of manufacturers listed in the Buyers 
Index, see Alphabetical Index on the last page next to cover 

































































































Accumulators, Hydraulic. 
eres Engineering 


Pe Machinery Corp. ot 
Delaware. _ : 
United Engineering & 
Foundry Co. 
Watson- Stillman Co., The. 
a Wood aoe o.,. ae D. 
‘Geweld Railroad Service 


ms and 

pois Sats, Welding 
and 

Air wth tee, Com- 


Air brills—(S Drillin Ma- 
chines, Portable neu- 
matic). 

Air Hammers—(See Ham- 


Air Hoists—(See  stotete, 
Air Hose—(See Hose, Air). 
Lifts. 


I soll-Rand Co. 
Sullivan Machinery Co. 
lean 


Cleaners. 
Oakite Products. Inc. 

Air Reservoir Pe go — (See 
Joints, Air Reservoir). 
Arbors and Mandrels, Solid. 
Brown & Sharpe Mig. Co. 
=i. Milling Machine 


Arch Tube Cleaners — (See 
Tube Cleaners). 
Arch Tubes. 
National Tube Co. 


a 
Sxweld Railroad Service 
ta) 

Arrestors, Electric. 

General Electric ‘Co. 
Ash Pans, Cast Steel. 
General Steel Castings 
Corp. 

Automatic Chucking and 
Turning Machines—(See 
Lathes, Automatic 
Chucking and Turning). 

Automatic Connectors—(See 
Connectors, Automatic). 

Automatic Milling Machines 
— (See Milling Machines. 
Automatic). 

Automatic Screw Drivers— 
(See Screw Drivers, Au- 
tomatic). 

Automatic Screw Machines— 
See Screw Machines, 

utomatic). 

ote. Car and Locomotive. 

merican Car & Fdy. Co. 
Botichem Steel Co. 

ie Steel Co. 

Lima Locomotive Works 
| 0 ogee & Hollow 


Banding Presses, 
(See Presses, 
Ba Tumbling. 
Whiting Gacgurotinn, 
Bars, Boring — (See Boring 
Bars). 


Bars, Concrete, Reinforcing. 
Carnegie Steel Co. 


‘aulic— 
anding). 


Bars, Iron and Steel. 
American Car & Fdy. Co 
Bethlehem S Co., Inc 
Burden Iron Co 
Carnegi ti 





S Co. 
Highland Iron & Steel Co. 
Reading Iron Co 











ee < Industries 
Timken Roller Bearing Co 
Machines, 
Q ork Co., The. 
Axle, Generator. 
S. © F. Industries 
Roller Bearing Co. 
Shaf Be Corp 
er Bearin ‘ 
8. K F. Tadustries 


Thrust. 
S. K. F. Industries 
American ‘Steel Foundries. 





Bearings, Center. 
American ‘Car & Fdy. Co. 
American Steel Foundries. 
Chicago Ry. Equipment Cv. 
National Malleable and 
. Castings Co. 
F. Industries, 
mF Roller. 
Shafer Bearing Corp. 
S. K. F. Industries. 
Timken Roller Bearing Co 
Bearings, Side 
American Steel Foundries. 
Chicago Ry. x, Equipment Co. 
Oo. & C C 


‘_ allows Appliance 


Bearings, Tapered Roller. 
hafer Bearing Corp. 

Timken Roller Bearing Co. 

Beds, Cast Steel, Electric. 

General Steel Castings Co. 

Begring™: Thrust. 
F, Industries. 

Shafer Bearing Corp, 

Timken Roller Bearing Co. 

Beds, Cast Steel, Electric. 

General Steel Castings Co. 

Belt Dressing. 
Dixon Crucible Co.,- Jos. 
Bench Legs. 
Brown & Sharpe Mfg. Co. 
Bending and Forming Ma- 
chines. 

Quickwork Co., The. 

Bending Machines, Hand and 
Power, 

Buffalo Forge Co. 

Cleveland Punch & Shear 
Works Co. 

General Machinery Corp. 
of Delaware. 

Hilles & Jones Works of 
the Consolidated Mach. 
Tool Corp. of ———. 

Sellers & Co., Inc. 

Underwood Corp., ii. B 

Watson-Stillman Co. ke Phe. 

Bending Machines, Hydraulic. 
ar « “emaiaataad Engineering 
8) 


General Machinery Corp. 
of Delaware. 
Watson-Stillman _ . The 


Bending Rolls — Rolls, | 


Bending and 


ing). 
Billets” Steel. 
Bethlehem Steel Co., Inc. 
Carnegie Steel Co. 
Bits, Machine Tool. 
Bethlehem Steel Co., Inc. 
Bits, Track and Bonding— 
ioe. Drills, Track and 


). 
Blocke ‘+ ~ (See Hoists, 
hain). 

Blooms, Steel. 
Bethlehem a Fae Inc. 
Carnegie Steel C 

Blow Torches, Antwhein, 
Oxweld Railroad Service 


ae won 


0. 
Blower Fitting Automatic 
Smoke Box. 
Barve Mfg. Co. 


wers. 

Buffalo Forge Co. 

Boiler Chemicals. 
Bird-Archer Co., The. 
Dearborn Chemical Co. 

Boiler Compounds — (See 
Compounds, Boiler.) 

Boiler Mountings. 
Lunkenheimer Co. 


*| Boiler Tubes, Charcoal Iron 


Bethlehem Steel Co 
Réading Iron Co. 
Boiler, Tube Cleaners—(See 

Tube Cleaners). 

Boilers, Locomotive. 
American Locomotive Co. 
Bolgetn Locomotive Works 


he 
Bradford Corp., Th 
General Steel 
Corp. 
Bolsters, Car. 
American Steel Foundries. 
Bolsters, Steel. 
American Steel preetcien. 
Bradford Co: 
General Stedl Castines Corp. 


-» Ine. 


Castings 





Bolt Cutters — (See Thread 
Cutting Machines, Bolt). 


Bolt Headers. 

National a Co. 
Bolt Iron, En: 

Bethlehem eel Co., Inc. 


Burden Iron Co. 
Bolt Pointers. 
National Machinery ‘Co., 
The 
Bolt and Nut Machinery. 
Acme Machinery Co., The 
Ajax Manufacturing Co. 
General Machinery Corp. of 
Delaware 
Landis Machine Co., Inc. 
National Mchy. Co., The 
Bolt and Rod Threaders. 
National Machinery Co., 
The 
Bolts & Nuts. 
Bethlehem Steel Co. 
Bonding Outfits, Rail. 
Ingersoll-Rand Co. 
Books—Railway. 
Simmons- radeon Pub. 
Co. 
Boosters. 
Franklin Ry. Supply Co. 
Boring Bars. 
~—_ Boring Tool Co., 


Gidding & Lewis Mach. 
Tool Co. 


‘00 , 
Ingersoll Milling Machine 
Di, e 
Boring Bars, Expansion. 
— Boring Tool Co., 
ne, 


Boring Bars, Loco. Cylinde1 
—(See Boring Machines, 
Portable). 

'| Boring and Drilling Ma- 
chines, Horizontal. 

Betts Works of Consoli- 
dated Mach. Tool Corp. 
of America. 

General Machinery Corp. of 
Delaware. 

Gidding & Lewis Mach. 
Tool Co, 

Ingersoll Milling Machine 
Co., The. 

Lucas — Tool Co. 

Sellers & Co., Inc., Wm. 

= Boring "Machine 


Boring and_ Drilling Ma- 
chines, Vertical. 

Betts Works of Consoli- 
dated Mach. Tool Corp. 
of America. 

Colburn Mach. Tool Works 
of Consolidated Mach. 
Tool Corp. of America. 

General Machinery Corp. of 
Delaware. 

In ee Milling Machine 


The. 
Sellers & Co., Inc., Wm. 
ea - and Turning Mills, 
ertical. 


Betts Works of Conszii- 
dated Machine Tool Corp. 
of America. 

Bullard Co., The. 

Colburn Machine Tool Plant 


of Consolidated Machine! 


Tool Corp. of America. 

General Machinery Corp. of 
Delaware. 

Manning, Maxwell & 
Moore, Inc. 

Sellers & Co., Wm. 


Boring Machines, Car Wheel. 
Betts Works of Consoli- 
dated Mach. Tool Corp. 

of America. 
General Machinery Corp. of 


Delaware. 
ingot Milling Machine 
Manning, Maxwell & 
Moore, Inc. 


Sellers & Co., Inc., Wm. 
—— Boring "Machine 


or Mactines, Cylinder. 
orks of Consoli- 
Peiated Mach. Tool Corp. 
of America. . 





General Machinery Corp. of 
Delaware. 

Newton Works of Conszcli- 
dated Mach. Tool Corp. 
of America. 

Sellers & Co., Inc., Wr. 

= Boring Machine 


Boring Machines, Portable 
(for Loco. Cylinder and 
Valve er: 
Rooksby, & Co., “- 
Underwood Corp., B. 
ue Machines, Wood Bor- 


Genet Machinery Corp. of 
Delaware. 
Ingersoll Milling Mach. Co. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Bote os Locomotive 


rivin 
Sellers toon Co., Inc., Wm, © 
Universal Boring “Machine 


Co. 
Boring Machines, Tire. 
Betts Works of Consoli- 
dated Machine Tool Corp. 


of America. 
General Machinery Corp. of 
Delaware. 
Boring Tools (see Tools, 
Boring), 
Boring Tools, Expansion. 


Davis Boring Tool Co., 
Inc, 
Braces, Rail. 
Bethlehem Steel Co. .» Inc. 
National Malleahle & Steel 
Castings Co. 
Brake Beams. 
American Steel Foundries. 
Bradford Corp., The 
icago . Equipment Co. 
Davis Brake Beam Co. 
National Malleable & Steel 
Castings Co. 
Brake Beam Supports. 


Chicago Ry. Equipment Co. 
Davis Brake Beam Co. 
Brake Heads. 


American Steel Foundries. 
Chicago Ry. Equipment Co. 
Davis Brake Beam Co. 
National Malleable & Steel 
Castings Co. 
Brake Jaws. 
American Car & Fdy. Co. 
National Malleable & Steel 
Castings Co. 
Brake Levers. 
American Car & Fdy. Co. 
National Malleable & ‘Steel 
Castings Co. 
Westinghouse Air Brake Co. 
Brake Pins. 
American Car & Fdy. Co. 
Westinghouse Air Brake Co. 


Brake Shoes. 

Chicago Ry. Equipment Co. 
Brake Wheels. 

National Malleable & Steel 

Castings Co. 

Brakes, Air. 

Westinghouse Air Brake Co. 
Brakes, Clasp. 

American "Steel Foundries. 
Brakes, Elect 


Westinghouse ‘Air Brake Co. 
Br 


‘Castings Co. 
be! Railway Appliance 
3. 
Brakes, Press. 
be 4 Railway Appliance 


Brushes, Dynamo and Motor. 
Dixon Crucible Co., Jos. 
eae Elec, & Mfg. 

0. 
Buffers, Electri 
Stondard Electrical Tool 


Co., The. 
U. S.’ Electrical Tool Co. 
Buff Friction. 
eb Air Brake Co. 


Bubes, Portable Pneumatic. 
Buckeye Portable Tool Co. 


akes, H 
National WN Malleable & Steei/ 





Bulldozers. 
Ajax Meontesturing. 
General Machinery Corp. of 
Delaware. 
National = Co 
Watson-Stillman Co. 
Burring Machines. 
my ss” Co., 


Notional Soa co Co. 


Presses, : 
wax Presses, Bushing). 


Rovere! Electric Co. 


Calipers, Bow. 
oon & on» Phe L Mfg.  . 
cen nn Rh Co agg " 
se Rata i. The : 
Carbide, Calcium. 

meet Railroad Service 


Door 
Car Door Fixtu Car “& Fdy. Co. 
eee oe Railway quip- 
National Malleable & Steel 
Castings 
bes Railway Appliance 
Ca Fivate. 
‘honatloen Car & Fdy. Co. 
Car Lightin 


G al Electric Co. 
Car Jacks— (See Jacks, Hy- 


aulic). 
Car Washers & Scrubbere, 
Combined, Mechanical. 
Whiting Corp. 
Cars, Ballast, 
Freight. 
American Car & Fdy. Co. 
_—- _ Co. 
Cars, Industri 
American Car & Fdy. Co. 
Bethlehem Steel Co. 


Cars, Motor. : 
General Electric Cc. 
Cars, Railroad. 
yy en noe Car & Fdy. Co. 


Cars, Tank. i 
American Car & Fdy. Co. 
Bethlehem Steel Co. 


Cast Iron Fh oy a 
(See 


Dump and 


Cast Steel Welding Rods— 
(See Welding 

Casting, Elec. Loco. 

General Steel Castings Corp. 

Casting asa 
Oster M . ee 
Williams Tool Co. 

Castin Grey Iron. 
A "Gor & & Fdy. 
Bethiehem Steel Co., — 
Chambersburg Engineering 


Manning, Maxwell & 
Moore, nwa 
Castings, Hylas 


American — Foundries. 
Castings, Iron. 
American Car & Fdy. Co. 
American Steel Foundries. 
Bethlehem Steel Co., Inc. 
General Steel Castings Corp. 
National Malleable & Steel 
Castings Co. 
Castings, Malleable. 
National Malleable & Steel 
aan ‘ 
F. Industries. 
Finken Roller Bearing Co. 
Castings, Nickel. 
International Nickel Co. 
Castings, Steel. 
American Car & Fdy. Co. 
American Steel ——. 
Bethlehem Steel Co 
General Steel Castings C Corp. 
Lunkenheimer Co 
National Malleable & Steel 
Castings Co 


Cement, Iron. 
Smooth-On Mfg. Co. 
Center Bearings—(See Bear- 
ings, Center). 
Center Punches. 
The L. S. 


Starrett Co., 
Center Sills. 
Bradford Corp., The. 
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Scaling-Pitting 
Foaming 


Toll-Takers You 
Can Easily Avoid 


As long as 100% correction is possible, no half 
or three-quarter way results are economical. The 
cost of Dearborn Treatment is far less than the 
toll these water troubles take when not entirely 
eliminated. Scaling, pitting 





Introducing Dearborn Treatment directly into 
the water supplies and thence to the locomotive 
boilers besides being the most effective in results 

is by far the most economical 








and foaming are completely 


method. Reactions are brought 









overcome through the use of 


treatment supplied by this 
company. 
Dearborn methods _ are 


founded on scientific procedure. 


Results That Count 


From a letter received recently 


“Due entirely to the use of Dearborn treat- 
ment, boilers that formerly got class 4 re- 
pairs now get class 5; our arch tubes which 
gave us serious trouble and which Federal 
Inspectors continually criticized are in 100% 
condition; renewals on account of scale and 


about inside the boilers at oper- 
ating temperatures and pres- 
sures. Minimum quantities of 
the treating materials are re- 
quired. Complete correction of 
water troubles cannot be ob- 





This accounts for the certainty 
and accuracy of Dearborn re- 
sults. Gallon samples of the 


a sumption.” 
water supplies to be treated are 








blisters have been entirely discontinued; it is 
also very evident that the life of our fireboxes 
and tubes will be lengthened ppg also 
there has been a reduction in our 


tained by treatment of the 
water before it enters the 


uel con- boilers. 














sent to the Dearborn Labora- 


tories. Here, in the hands of graduate chemists the 
sample is analyzed. The nature and quantity of the 
soluble impurities are determined. Operating con- 





ditions are considered. Treatment is supplied which 
overcomes the troublesome tendencies disclosed. 


The cost of Dearborn Treat- 
ment is as uniformly low as is possible in the pro- 
duction and servicing of a 100% product. In proof 
of its effectiveness Dearborn customers are regular 
customers who continue to use Dearborn Treatment 
year after year. 


If you are not now using Dearborn Treatment 
and the Dearborn Service which follows our prod- 
ucts wherever used, we urge you to investigate it 
as a major economy at once. Write us. Let us send 
a Dearborn representative to talk with you or de- 
scribe your conditions by letter and send us gallon 
samples of your water supplies. Address our office 
in Chicago at 310 S. Michigan Avenue or in New 
York at 205 E. 42nd Street and send water samples 
to 1029 W. 35th Street, Chicago. 


TRADE MARK REGISTERED 









DEARBORN CHEMICAL COMPANY 
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Centering Machines. 
General Machinery Corp. of 
Delaware. ii 
Newton Works of Consoii- 
dated Machine Tool Corp. 
of America 
oat Machine Tool 


Centers, Index 
Brown & _ Mfg. Co. 


Bird-Archer Co., The. 

Dearborn Chemical Co. 

Oakite Products, Inc. 
Chemists. 

Dearborn Chemical Co. 
Chipping Hammers — (Sce 
esenere, Pneumatic). 

Chisel Blanks. 

Bethlehem Steel Co., Inc. 
. Independent Pneumatic 

Tool Co. 

Ingersoll-Rand Co. 
Chucking Machines. 

Bullard Co., The. 

sense & Larstison Machine 


Chucks, Drill. 
Ingersoll-Rand Co. 
McCrosky Tool Corp. 
Modern Too! Works | 

Consolidated Machine 
Tool > of America. 

Chucks, La 
Bullard = The. 
Ryerson & ‘Son, Joa. T. 

Chucks, Magnetic. 

Heald Machine Co. 

Chucks, Quick Change. 
Geometric Tool Co., The. 
Modern Tool Works of tie 

gy Mach. Tool 


erica. 
Chucks, P sta bolt ae 
Ingersoll- 


and C 
Circle and Flanging Machines, 
Quickwork a 


Clamps, Flanging. 
General chinny Corp. of 
elaware. 
aa Hose. . 
- Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
National Malleable & Steel 
‘Castings Co 
Clamps, Machinists’. 
Starrett Co., 
Clamps, Pipe. 
National Malleable & Steel 
Castings Co 
Clamps, Rail Cutting. 
Oxweld Railroad Service 


Co. 
Cleaner, Metal — (See Com- 
pounds, Cleaning). 
Cleaning Systems, Car. 
National Equipment Co., 
Inc. 
pers, Bolt. 
orter, Inc., H. K. 


Coach and Coach Yard Steam 
Joints — (See Joints, 
Coach Yard). 

Coal and Ash Handling Ma- 
chin 


Gasaeek Wedieny Corp. of 
Delaware. 


Coal Burnin uipment, 
* Pulverized Reve 
Whiting Corporation. 


Cocks. 
Lunkenheimer Co. 
Prime Mfg. Co. 


Blow-Off. 
Bird-Archer Co., The. 


Collets, 
Brown & ag, Co. 
Geometric Tool Co., 


Columns, Water. 
Prime vag al 
oiler Checks— 


(See Boiler meena 


Compounds, Boil 
Bird-Archer Co, * ‘The. 
Dearborn Chemical Co. 


Ford < a Bawt 
Natio’ uipment Co., 


i 
Oakite Products, Inc. 


Compressors, Air. 
‘General Electric Co. 
Independent Pneumatic 
Tool Co. 
I wane Rand Machinery 


Vente fe ee ca. 


cow ee 


of 





Condensing 2s Apparatus. 
Ingersoll-Ra: 
Worthington. Pump & Ma- 
chinery Corp. 
Condensing Plants, 
Ingersoll-Rand Co. 
Condensers. 
Ingersoll-Rand Co. 


Cranes, Wall and Jib. 

General Machinery Corp. of 

Delaware. 

_ Harnischfeger Soups 
Shepard Niles Crane & 
oist : 

Whiting Corporation, 
Crank Pin Turning Machines, 


Worthington Pump & Ma- Portable. 
chinery Corp. Micro Machine Co. 
Conduit, Flexible. Rooksby & Co:, E. ns 
Barco Mfg. Co. Underwood ay iy 
Franklin Ry. Supply Co. | Cross a and Cross Hod 
Connections. 
National a & Steel Raven “Mig. Co. 
pastiags “a Cross-Over "hidiow, Freight 
Prime a. © House. 
Connections Whiting Corporation. 
National wave: & Steel| Crow B 
Castings Co. Clare Mig. Co., The. 
Connections, Truck. Cupolas, Foundry. 
National Malleable & Steel hiting Corporation. 
Castings Co. Cutters, Bolt — (See Thread 
Connectors, Electrical Cutting Machines, Bolt). 
Cutters, Chain. 


——— Elec. & Mfy. 
0. 


Converters, Steel. 
Whiting Corporation. 
Controllers. 
General Electric Co. 
ee Elec. & Mig. 
0. 


Counterborers and Counter 


Sinks. 
Starrett Co., The L. S. 
Countershafts. 
Brown & Sharpe Mfg. Co. 
Couplers. 


American Steel Foundries. 
Franklin Ry. Supply Co. 
National Malleable "s Steel 


Porter, Inc., H. K. 
Cutters, Gear. 

Brown & Sharpe ~~" Co. 
National Tool Co., The. 
Cutters, Milline-<(See, Mill- 

ing Cutters). : 
Cutters, Pipe. 
Landis chine Co, 
Oster Mfg. Co. 
Williams Tool Co. 
Cutters, Rivet. 
Ingersoll-Rand Co. 
Cutters, Sprue. 
Cleveland Punch & Shear 
Works Co. 
Cutters, Wire. 
Porter, ioe. T,X. 
Cutting Off sgn Auto- 





Castings Co. 


Coupling Nut, Steel-Bronze 
(See Nut, Coupling). 
Comptia, Hose, 
Cl axe land Pneumatic Tool 
Tngeowmdant Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Westinghouse Air Brake Co: 
Couplings, Pipe. 
Dart Mfg. Co., 'E. M. 
Walworth Co. 


Cranes. wy, Oe 
American Engineering Co. 
Baker-Raulang Co. 


Cranes, Bracket. 
Whiting Corporation, 
Cranes, Electric Industrial, 
Truck Mounted. 
Baker-Raulang Co. 
Harnischfeger Corp. 
Hughes-Keenan Co., The. 


Shepard Niles Crane & 
oist Corp. 
Cranes, Jib. 


Whiting ‘Corporation. 


Cranes, Electric Traveling. 
General Machinery Corp. o 
Delaware. 
Harnischfeger Corp. 
Hughes-Keenan Co., The. 


Shepard Niles Crane & 
Hoist Corp. 

Manning, Maxwell & 
Moore, Inc. 


Whiting Corporation. 


Cranes, Gantry 
General Hashtaery Corp. of 


Delaware. 
Harnischfeger Corp. 
Manning, Maxwell & 
Moore, Inc. 
Shepard Niles Crane & 
oist Corp. 


Whiting Corporation. 


Cranes, Gasoline Tractor. 
Hughes- Keenan C€o., The. 
Cranes, Hand Power. 
General Machinery Corp. of 
Delaware. 
Piacusochiemer Corp. 
Shepard iles Cane & 
oist Co 


Whiting Corporation. 
Cranes, Hydraulic. 

br esis Engineering 

0. 

Cranes, Pillar. 

Whiting Corporation. 
Cranes, Transfer. 

Harnischfeger Cm 


Hughes- The. 
Shepard Niles Cohne & 
cist Corp. 


Whiting Corporation. 


matic, Lathe Type. 
Brown & Sharpe Mfg. Co. 
Landis Machine Co, 
Oster Mf Co. 
Williams Tool Co. 
Cutting — Tools, 


Cutting). 
Cutting aa Welding Appa- 


ratus. 
Oxweld Railroad Service 
0. 
Cyclopedias, Railway. 
Simmons- ca re Pub. 
Cylinder Boring Machines— 
See Boring Machines, 
Cylinder). 
Cylinder Grinding Machines 
(See Grinders, Cylinder). 
Cylinders, Compressed Air, 


Gas, Etc.) 
National Tube Co. 


Decarbonizing Equipment. 
—" ailroad Service 


Derailers, Portable (Mechani- 
cal ont Hand Throw). 
Q. & C. Co., The 


Jones & Lamson Mach. Co. 

Landis Machine Co. 

Modern Tool Works of 
Consolidated 
Tool one. 4 America. 

Oster Wey 

Williams Tool Co. 

Dies, Adjustable, 
Geometric Tool Co., The. 
a & Lamson Machine 


Landis Machine Co., Inc. 
Modern Tool Works of 
Consolidated Machine 
Tool — of America. 

Oster m~ 
Williams Tool Co. 


Dies, Stock, Electric. 


$ Dies. 


Oster Mfg. Co. 
Williams Tool Corp. 
Doors, Car. 
American 'Car & Fdy. Co. 
Chicago Railway quip- 
ment Co. 


Franklin Ry. Supply Co. 
Draft Arms. 

American Steel Foundries 

Bradford pos o>. The 
Dye Gow Gear Y 


Machine}- 








“wr Rigging and Attach- 


Cardwell Westinghouse Co. 
General Steel Castings Corp. 


Draft Yokes. 
American Car & F Co. 
National Malleable 4 ‘Steel 
Castings Co 
Drilling Machines, Electric. 
Buffalo Forge Co. 
Standard Electrical Tool Co. 
U. S. Electrical Tool Co. 
Drilling Machines, Fire Box. 
Gidding & Lewis Mach. 
Tool Co. 
Drilling Machines, Gang. 
Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 
Niles-Bement-Pond Co. 


es Machines, Heavy 


uty. 

Betts Works of Consoii- 
dated Machine Tool Corp. 
of America. 

Buffalo Forge Co. 

Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 

— = Machinery Corp. of 

e 
Ingersoll, * Milling Machine 


Co., The. 
Sellers & Co. .» Inc., Wm. 
Drilling Machines, Horizontal 


—(See Boring and Drill- 
ing Machines, Horizontal) 


Drilling . Machines, Multiple 
Spindle. 
as Mach. Tool Works 
¢ hye Machine 
1 Corp. of America. 
amend Milling Machine 
Cas e. 
Drilling Machines, Portable, 
Electric. 
a Pneumatic 
Tool Co. 
Standard Electrical Tool Co. 
U. S. Electrical Tool Co. 


Drilling Machines, Portable, 
Pneumatic. 

Buckeye Portable Tool Co. 

or oma Pneumatic Tool 


ee Pneumatic 


‘00 , 
Ingersoll-Rand Co. 


Drilling Machines, pee. 
Buffalo Forge 


Gidding & Lewis Mach. 
Tool Co, 

ae. A sseonate & 
Moore, 

Sellers & oe William. 


Drilling Machines, Rail. 
Colburn Mach. Tool Works 
of ‘Consolidated Machine 
Tool Corp. of America. 
Ingersoll Milling Machine 


General ethan Corp. of 
Delaware. 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Pg & Co., Inc., Wm. 


“Ingest -Rand 
livan okies Co. 
Fons Machines, Universal. 

Gidding ng Lewis Mach. 

Tool 
ae oo Machines, Vertical. 
Buffalo Forge Co. 

Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 

General A. gael Corp. of 


D 
Ingereott oreell. Milling Machine 


Selig & & Co, Inc., Wm. 
U. S. Electrical Tool. Co. 


Brubaker & Bro., W. L. 
Buckeye Portable Tooi Co. 
jagepengent Pneumatic 
IngenoltRand C 
ngersoll-Rand Co. 
— Electrical Tool 


rs, Locomotive Fire Box] Drills. 


VU. Ss; Electrical Tool Co. 
Close Corner. 
dent Pneumatic] Fi 
Tn ll-Rand Co. 
Electrical Tool Co. 





Drills, Core. 
Ingersoll- Rand Co, 
ills, Pneumatic. 
Buckeye Portable Tool Co. 
Independent Pneumatic 
Tool Co. 
Ingersoll- Rand Co. 
Drills, Portable Electric. 
Standard Electrical Tool 
Co., The. 
U. S. Electrical Tool Co. 
Drills, Rock. 
Ingersoll- Rand Co. 
Track and Gendieg. 
Bird-Archer Co., e. 
ee oetacaie Tool 


Senaseutl: Rand Co. 

Driving Boxes, Locomotive. 
Franklin Ry. Supply Co. 
oo Wheel Centers—(See 

eel Centers, Driving) 
Drop Bay ~ — Forg- 
rop). 
ay ammers, Board Drop 
—— ee Hammers, Drop). 
~~ Pit Table, Electric. 
hiting Corporation. 


= Testing Machines. 
hiting Corporation. 
Drop Trucks, Transformers. 


hiting Corporation, 
Dynamos — (See Generators, 
Electric). 
Electric Rivet Heaters—-(See 
Rivet Heaters, Electric). 
Electric Supplies. 
General Electric Co. 
ba . ~pemnmans Elec. & Mig. 


Electric Welders—(See Weld- 
ing Machines, Electric). 
Electric Welding Rods and 


ire — (See Welding 
Rods). 
Engine Lathes—(See Lathes, 
Engine). 
Engines, Corliss. 


nited Eng. & Fdry. Co. 

ines, Crude and Fuel Oil 

orthington Pump & Ma- 

chinery Corp. 

nes, Diesel Oil 

orthington Pump & Ma- 

chinery Corp. 

Engines, Gas and Gasoline. 

ngersoll-Rand Co. 

United Eng. & Fdry. Co. 

Worthington Pump & Ma- 
chinery Corp. 


En Steam, 
Fittsio Forge Co. 


Expanding Mandrels —. (Sce 
Arbors and Mandre! Ex- 
panding). 

Expanders, Tube. 

Watson-Stillman Co., The 

Fans, Electric. 

Buffalo Forge Co. 
General Electric Co. 
— Elec. & Mfg. 


Fans, Ventilating. 
Buffalo Forge Co. 
General Electric sg 


En, 


Engi 


Fasteners, Car D 
National Malleable & Steel 
Castings ‘Co. 
ae ad Heaters, Locomo- 
Bird-Archer Co., The. 
Superbeater Co., The. 


Worthington Pump & Ma- 
chinery Corp. 
——— Heaters, Station- 


Warticsten P & Ma- 
chinery fun ¥“ 
Fencing, Iron. 
Page Steel & Wire Co. 


Fencing, Wire. 
Page Steel & Wire Co. 


Filler Rods for Electric 


Ac e Welders—(See 
Ww Rods). 
Fireboxes, 
Locomotive Firebox Co. 
Fittings, Air Brake. 
Wertnghouse a Air Brake Co. 
Fittin Brass. 
Lunkenheimer Co. 
sis omy Gas Pag 
art Mf, 3 Co., E. M. 


es Engineering 


Watson-Sullivan Co., The. 
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We Took a Hint from 


Nature To Give You 
“OLD HICKORY” 


Notice the fibers in the stick of hickory in the HICKORY 
top photograph. Then look at the piece of Ces eee 
etched Reading OLD HICKORY Staybolt Iron it ote 1 Ze 
below. In both hickory and OLD HICKORY, 
you will see the same fibrous structure that 
means unique toughness. 






































Hickory is toughc: and harder to break than other 
woods because Nature gave it a stauncher, fibrous 
make-up. To duplicate this structure in iron—to 
improve it to the highest degree of scientific effi- 


ciency—we have developed Reading OLD 
HICKORY Staybolt Iron. 


OLD HICKORY Staybolt lron is different from 


other staybolt irons because it has longer, stronger 
and tougher fibers. Reading methods of piling and heat- 
ing, Reading methods of securing exceptional reduction 
of the checkerboard pile, produce a staybolt iron that is 
proof against continued vibration and metal “fatigue’’. 
That is why you can specify OLD HICKORY Staybolt 
lron with the confidence that it means the utmost safety 
wherever it is used. 

Let your own tests convince you that Reading OLD 
HICKORY Staybolt Iron is better—call our nearest 


representative for the facts. 





Reading Bar Iron is furnished in the following sizes: 

Rounds 14” to 414” in diameter. Squares 12 to 4’’. 

Flats 1’ x 14/" to 10” x 2’. Half rounds 74” to 114”, 
Hexagons 54” to 134’ inclusive. 


READING IRON COMPANY, Reading, Pennsylvania 


Atlanta + Baltimore - Cleveland + New York - Philadelphia 
Boston - Cincinnati - St.Louis + Chicago + New Orleans 
Buffalo - Houston - Tulsa - Seattle <- San Francisco 
Detroit - Pittsburgh - Los Angeles - Kansas City 
Greensboro, N. C. 


Only the most careful methods of piling 
and reduction can produce this perfect 
cross-section checkerboard. 


idee) te 


OLD HICKORY STAY BOLT IRON 
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Fixtures, Car Door. 
American Car & Fdy Co. 
National Malleable & Steel 


a Co 
Flanges. 
Dart Mic Ps. E. M. 
Flanges, Snow and Ice, 


. & C. Co., The 
F anging “thoes — (See 
Clamps, Flanging). 
Flanging Presses — (See 
Presses, Flanging). 
Floodlights, Acetylene. 
Oxweld Railroad Service 


Co. 
Flue Cutters—(See Cutters, 
ue). 
Flue Welders—(see Welders. 
—~ x 
Forge Hammers. 
— Machinery Co. 


Fore Talo Forge Co. 


, Oil Rivet Heating— 
re Rivet Heaters, Oil). 
F g_ Machines. 


ae Manufacturing Co. 
Acme Machinery Co. 
National Machinery Co. 
Forging Presses, Hydraulic— 
— Presses, Forging). 
Forgings. 
eats Car & Fdy. Co. 
Bethlehem Steel Co. 
Copnege a Co. 
Forgings, D 
Cy mgs Car & Fdy. Co. 
Foun ‘a 
ieee Gracie Co., Jos. 
iy es Ay oe Foundries. 
ea Co. 
hitin: rporation. 
Frames, Truck—(See Truck 
F 


e Beam. 
American Steel Foundries. 
National Malleable & Steel 
Castings Co. 
Furnaces, Annealing. 
Whiting Corporation. 
Furnaces, Electric Heaters. 
American Car & Fdy. Co. 


ay shton Valve Co. 


Brown & Sharpe Mfg. Co. 
General Electric Co. 
Lunkenheimer Co. 

_ eaene & 


Frogs & Crossings. 
Bethlehem Stel, Co. 
Fulcrums, B 





Manning, 
Moore, 
Starrett Co., n The L. S. 


Ga Acet e & Oxygen. 
Srweld Reiitosti Service 


Gage 
a Co. 


oedbaga & ge Mfg. Co.! 
Starrett Co., The L. S. 
Gage Glasses. 
enkins Brothezs. 
Gages, Height, Depth, Thick- 
ness, Screw, Etc. 
Brown & Sharpe Mig. ae 
Starrett Co., The L. 








Coe ae & Sharpe Mfg. Co. 
Ga Pressure. 

yp oa Valve Co. 

Watson-Stillman Co., The 


Ga Recording. 
General Electnic Co, 


Gages, Ring. 
ey & Sharpe Mfg. Co. 
G. , Snap. 
rown & Sharpe Mfg. Co. 
Gages, Steam. 
Ashton big Co. 
Gages, Surf 
Brown & _ Mfg. > 
Starrett Co., The L. 
Thread. : 
on & Lamson Machine 
ee 


Ga 
one va me Sharpe Mfg. Co. 
Me ot a Press Record- 





—_—_—_—- 





one Valve Co. 
Wire—(See Wire, 
Galvanized). 
Gas, Acetylene—(See Acety- 
ee -~. Gas). 


| 
Estee Co. | 








Gaskets, : 
Garlock Packing Co., The. 
Westinghouse Air Brake Uo. 
Gate Shears—(See Shears, 
Gate). 
Gear Cutting Machines. 
Brown & Sharpe Mfg. Co. 
Gear Shaper Cutters, 
National Tool Co., The. 
Gears, Cut. 
General Electric Co. 
United Eng. & Fdry. Co. 
Westinghouse Elec. & Mig. 


oO. 

Gears, Fabric. 

General Electric Co. 
Gears, Special, Cut to Order. 

Brown & Sharpe Mfg. Co. 
Generators, Electric. 

General Electric Co. 

W . “inmeaed Elec. & Mig. 


seca "(See Welders’ Gloves) 
Goggles—(See Welders’ Gog- 
gles). 
Graphite, Boiler. 
Dixon Crucible Co., Jos. 
Grates. 
Firebar Corp. 
Grate Shakers. 
Franklin Ry. Supply Co. 
Grease Forming Machines. 
Franklin Ry. Supply Co. 
Grease Cups. 
Lunkenheimer Co. 
Grease Guns, High Pressure. 
Reliance Machine & Stamp- 


ing Wks., Inc. 
Greases, 
Dixon Crucible Co., Jos. 
Grinders, Crank Pin, Port- 


able, 
Micro Machine Co. 
Grir.ders, Cylinder. f 


Hutto Engineering Co. 
or . aa Machine Tocl 


=. 


Grinders, Portable Bench. 
Standard Electrical Tool 


Co. 
U. S. Electrica! Tool Co. 
Grinders, Rod, Portable Pneu- 
matic. ; 
Independent Pneumatic 
Tool Co, 
Grinders, Selective Speed. 
U. S.. Electrical Tool Co. 


Grinders, Snaggin 


Standard lectrical Tool 
Co. 

Grinding Machines. 

— Electrical Tonl 


VU. ° Electrical Tool Co. 
Grinding Machines, Bench 


Statieed Electrical Tool Co. 
U. S. Electrical Tool Co. 
Grinding Machines, Chucking. 

Heald Machine Co. 

Modern Tool Works of 
Consolidated’ Machine 
Tool Corp. of America. 

Grinding Machines, Cutter 

and Reamer. 

Brown & Sharpe Mfg. Co. 

Ingersoll Milling Machine 
Co. 


Landis Tool Co. 
Thompson Grinder Co., 
The. 
Gcinting Machines, Cylindri- 
cal. 


Brown & Sharpe Mfg. Co. 
Heald Machine Co. 
Landis Tool Co. 

Modern Tool Works of 
Consolidated Machine 
Tool Corp. of America, 

an anion Machine Tool 

0. 

Thompson Grinder Co., 

The. 

Grinding Machines, Die. 
Acme Machinery Co., The. 
Geometric Tool Co., The 
Landis Machine Co. 
Modern Tool Works of 

Consolidated Machine 


Toool Corp. of America,| H 


National Machinery Ca. 
Standard Electrical Tool Co. 
U. S. Electrical Tool Co. 
Grinding Machines, Drill. 
Sellers & Co., Inc., Wm. 
Grinding Machines, Edge. 
= seen Grinder Co., 
e. 


Grinding Machines, Electric. 
Standard Electrical Tool Co. 
U. S. Electrical Tool Co. 

Grinding Machines, Floor 


Type. 
Modern Tool Works of 
Consolidated Machine 
Standerd Electrical Tool Co. 
Tool Corp. of America. 
Sundstrand Machine Tool 


Co. 
U. S. Electrical Tool Co. 

Grinding Machines, Gap. 
Landis Tool Coa. 

Grinding Machines, Internal. 
Heald Machine Co. 
Landis Tool, Co. 
Micro Machine Co. 
Standard Electrical Tool Co. 
Sundstrand Machine Tool 


oO. 

Modern Tooi Works of 
Consolidated Machine 
Tool Corp. of America. 

Thompson Grinder Co., 


e. 
U. S. Electrical Tool Co. 


tive — Portable 
Pneuma' 


Buckeye Portable Tool Co. 


Grinding Machines, Portable, 
Electric. 
Cleveland Pneumatic Tool 


0. 
Independent Pneumatic 
Tool Co. 
General Electric Co. 
Standard Electrical Tool Co. 
U, S. Electrical Tool Co. 
Grinding Machines. Portable, 
Pneumatic. 
Buckeye Portable Tool Co. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Grinding Machines, Radius. 
se. “ae Machine Tool 
‘0. 
Grinding Machines, Surface, 
Horizontal Spindle. 


Sundstrand achine Tool 
. 

Thompson Grinder Co., 
The. 


Grinding Machines, Surface. 
Brown & Sharpe Mfg. Co. 
Sundstrand Machine Tool 


Co. 
Uw. S. Electrical Tool Co. 


Grinding Machines, Surface 
Rotary Table. 
Heald Machine Co. 


Grinding Machines, Tool. 
Standard Electrical Tool Co. 
Brown & Sharpe Mfg. Co. 

Grinding Machines, a 
Brown & Sharpe Mfg. 
Modern Tool Works o' —_ 


solidated Machine Tool 
Corp. of America. 
Thompson Grinder Co., 
The. 


ow Machines, Universal 


Landis Tool Co. 
Sellers & Co., Inc., Wr. 


Grinding and Polishing Ma- 
chin 


es. 
Modern Tooi Works of 
ae no Tool 


Standard Electrical Tool Co. 
U. S. Electrical Tool Co. 
er. Cable & Rod. 
lark Mfg. Co., The. 
Ground Rods. 
Page Steel & Wire Co. 
Guard Rails—(See Rails, 
Guard). 


Guards, Machine. 
Page Steel & Wire Co. 


Hack Saw Machines, Power 
— (See 


Board D 
nae burg Engineering 





Grinding Machines, Locomo-| H 


Driven. 
gehen Engineering | Hook. 


Hammers, Drop. 
sr ~Sanmnaraed Engineering 


oO. 

Niles-Bement-Pond Co. 

United Eng. & Fdry. Co. 

Hammers, Forging. 
— Engineering 

oO. 
Hammers, Pneumatic. 
Cleveland Pneumatic Tool 


0. 
Ingersoll-Rand Co. 
Hammers, Pneumatic Forg- 


ing. 
Chambersburg Engineering 


General Machinery Corp. of 
Delaware. 
Independent Pneumatic Tool 


0. 

Sullivan Machinery Co. 

Hammers, Power, Belt and 
Motor Driven, 

Quickwork Co., The. 

Hammers, Riveting. 

— Pneumatic Tool 


Seemieith Tend Co. 

ammers, Sheet Metal. 

Quickwork Co., The. 

Hammers, Steam. 

Sellers & Co., Inc., — 

Hammers, Steam Korgi 

General Machinery Coen. 
of Delaware. 

Hammers, Steam and Steam 


rop. 

or . “ees Engineering 
0. 

Hand Tools. 

Starrett Co., The L. S. 

angers. 

Ss. “ 4 F. Industries, Inc. 

Hangers, Shaft. 

Brown & Sharpe Mfg. Co. 

Sellers & Co., Inc., Wm. 

Headlights, Electric. 


General Electric Co. 
Heaters, 
Elen & 


Westinghouse 
Mfg. Co. 
Heaters, “Oil—(See Oil Heat- 
eo Rivet Electric—(See 
Rivet Heaters, Electric). 
Heating Systems, Car (Elec- 


tric), 
Wine Railway Appliance 


Heliura. 
— Railroad Service 


High ay Steel — (See 
Steel, High Speed). 


ss. 

rown & Sharpe Mf 

National Tool =. : 

ae Machines, Gear, 
Spur and Spiral. 

Brown & Sharpe Mfg. Co. 

Hoists, Air. 


soa; “Arapaaaned Pneumatic Tool 


Ingersoll-Rand Co. 

Whiting Corporation. 

Hoists, Coach. 

Whiting Corporation, 

Hoists, Electric. 

American Engineering Co. 

General Electric Co. 

General Machinery Corp. 
of ware, 

peeniatiinasr Co 

Shepard iles ae & 
Hoist Corp 

Westinghouse Eiec. & Mfg. 


Hoists, Hand. 
General Machinery Corp. 
of Delaware. 
Hoists, Hydraulic. 
bersburg Engineering 
Co. 
Hoists, Locomotive. 
Whiting Corporation. 


Sawing Machines, Hoists, Portable. Barco 
Power Hack). Ingersoll-Rand Co. Franklin oe Supoty Co. 
Hack Saws— (See Saws,| Whiting Corporation. Joints, Flexible for Engine 
Hack). Hoists, Transformer. Tender Connections, 
ammers, Air. Shepard Niles Barco Mf 
Ingersoll-Rand Co. 9 ae &| Franklin 8 Supply Co. 
Hammers, Belt and Motor Loist 


iting “Coporation, 
ook & Roller B: 
Clark Mfg. Co. “The. 


Hanna Engineering Works ' 


Hose Air. 

Ingersoll-Rand Co. 
Westinghouse Air Brake Co. 
Hose, Air Brake. 

Ww estinghouse Air Brake Co. 
Hose C Tool, 
Ingersoll-Rand Co. 

Hose Couplings—(See Coup- 


7 ose). 

Hofe, Flexible Metallic, 
eee 
ranklin u C 
Hose eidins, 2 erg 
— Ruilroad Service 


Hydraulic Machinery. 
Bethlehem Steel C Co., Inc. 
“enemies Engineering 


Shane Machinery Corp. of 
Delaware. 
Ingersoll-Rand Co. 
United Eng. & Fdry. Co. 
Watson-Stillman Co., The. 
Indicators, Speed and Test. 
Brown & Sharpe Mfg. Co. 
Ingots. 
American Rolling Mill Co. 
Bethlehem Steel Co. Inc. 
Carnegie Steel Co. 
Injectors. 
Sellers & Co., Inc. Wni. 
og te Live and Exhaust 


Sellers 8 & Co., ~~" — 
Superheater Co. -» The. 
Injectors, An Bg Heater. 
kxhaust Steam. 
Sellers & Co., inc., Wm. 
Injectors, Live ‘Steam, Loco- 
motive, 
Sellers & Co., Inc., Wm. 
Instruments, Precision Meas- 
B on _ Sh Mfg. C 
rown arpe 0. 
Insulating Materials. 
General Electric Co. 
canon, Hydraulic, 
hambersburg Engineering 


0. 
Iron, Bar. 
Highland Iron & Steel Co. 
eading Iron Co. 
Iron, Charcoal. 
Wrought tron Research 
Ass’n. 
Iron, Ingot, 


en Rolling Mill Co. 


ron, Pig. 

Bethlehem Steel Co. 
Carnegie Steel Co. 

Iron, Staybolt. 

Bethlehem Steel Co. 

Wrought Iron Research 
Ass’n, 

_|Iron, Wrought. 

Highland iron & Steel Co. 

Wrought Iron Research 
Ass’n, 

4ron Cement. 

Smooth-On Mfg. Co. 

Bridge & Building. 

Clark ene Co., The. 

Jacks, Frame & Bolt. 

Clark Mfg. Co., The. 


Jacks, Locomotive & Tender 
th 


mnections, 

Clark Mfg. Co., The. 
Jacks, Hydrauli 

Watson Stillman Ca, The 
Jes ~ gets Mfg. C 
rown arpe 0. 
——o Lewis —_ 


Tool 
Ingersoll Milling Machine 
Co., The 
Joggling Machines, 
Quickwork Uo., The. 
Joints, Air ge gg 
Barco Mfg. 
Franklin By. Scsaty Co. 


Joints, Coach. 
Franklin Ry. Supply Co. 
Joints, Coach Yard, 
Barco Mfg. Co. 
Joints, File oe. 


Joints, Rail. 
fone. gt Bevo 
ie at ne 





Hooks, W 





Nationel Maleble & Steel 
Castings Co. , 


Joints, oa 
: ouse Blower 
Barco Mfg. Co. 





























DeceMBER, 1930 RAILWAY MECHANICAL ENGINEER 81 


Unwieldy leads are handled with ease 


by Shepard Slectric Hoists 


H 











AR 


CRANE € HOIST DIVISION | 


COMPLETE LINE OF ) CRANES & HOISTS IN AMERICA 


NE hand does the lifting, no 

matter how clumsy the load, 
when a Shepard acts as a helper, 
Up a fraction of an inch, or the full 
height of lift...every motion is 
under perfect control of the opera- 
tor. Load handling is always faster, 
more economical and easier with a 
Shepard Electric hoist. 


And the service of a Shepard is 
lasting. The “balanced” drive runs 
smoothly in a bath of oil. Total 
enclosure excludes dust, dirt and 
corrosive fumes from the working 
mechanism. Maintenance is reduced 
to a minimum. 


There are numerous places in 
every plant where these untiring 
helpers should be helping to cut 
handling costs. Some typical appli- 
cations are given t 
in the “Book of | sneparo exectaic 
Illustrated Econ- yew os 
omies”. You may 
find some helpful 
suggestions within 
its pages. Write 
for a Copy. | 














SHEPARD NILES CRANE & HOIST CORP. 
Main Office: 368 Schuyler Ave., Montour Falls, N.Y, 
Works: Montour Falls, N. Y., and Philadelphia, Pa. 
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Join pes Steam, Liquid, Air. 
co Mf g. Co. 
 pebe tt y. Supply C-~ 
Joints, Swing. 


ly Co. 
Jousnal Boxes 
National Mallcable & Steel 
Castings Co. 
Kag-Bolts, . 
ey-Bolt Appliance Co. 
Keys, Brake —— 
erican Car & Fdy. 
Bradford Corp., The. 
Knuckle Emergency 
te ers). 
& C. Co., The. 
Lesleg Steel Belt — (See 
Belt Fasteners). 

Ladders, Steel Car. 

Wine Railway Appliance Co. 

Ladle Heaters — (See Heat- 

ers, Ladle). 

Lamps, Incandescent. 
General Electric Co. 
Perea Elec. & Mig. 

oO. 
Lathes, Automatic Chucking 
and Pugning. 
Bullard Co he, 
Jones & Lamson Machine 


Monarch Machine Tool Co., 
e. 
Supiepent Machine Tool 


Co. 
(For 


Lathes, Axle. 4 
Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 
General Machinery Corp. of 
Delaware. 
Manning, Maxwell & 
Moore, Inc. 
Monarch Machine Tool Co., 


The. 
Sellers whey Co., Inc., Wm. 

Lathes, B 

Consolidated Mach. Tool 
Corp. of America. 
Lathes, Burnishing. 
Manning, Maxwell 
Moore, Inc. 

a Car Wheel. 
Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

General Machinery Corp. of 


Delaware. 
Maxwell & 


Manning, 
Moore, Inc 
Monarch Machine Tool Co. 7 
The. 
Ryerson & Son, Jos. T. 
Sellers & Co., Inc., Wm. 
Lathes, Davies Wheel. — 
Betts Works of Consoli- 
—_— —— Tool Corp. 


& 


of Am 
General iahiony Corp. of 
ware, 
Manning, Maxwell & 
Moore, Inc. 


Monarch Machine Tool Co., 


The. 
erson & Son, Jo 4 
so e Con tne Wit. 


E 
Betts Works of _ Consoli- 
dated Machine Tool Corp. 
of America. 
Manning, Maxwell & 


oore, Inc. 
Monarch Machine Tool Co., 
The. 
Attachments, 


Lathes, En 
General Machinery Corp. of 
Delaware. 
Begarch Machine Tool Co., 


Siete & Son, Jos. T. 
totes Porcies i Se, 

Monarch ik Machine Tool Co., 

eaten & Son, Jos. T. 


ae ee ar of Consoli. 


“Gated Machine Tool Corp. 
of America. 


General Machinery Corp. cf 
Delaware, 
Manning, Maxwell & 


Moore, Inc. 
ae Machine Tool Co., 





Lathes, Production Turning. 
Sundstrand Machine Tool 


Lathe3, Turret. : 
Betts Works of Consoli- 
dated Machine Tool Corp. 

of America. 
Brown & onan » Sa Co. 

Bullard Co., 
ones & pny “Mach. Co. 
onarch Machine Tool Co., 

e. 

Lead Burning Equipment, 


Acetylene. 
Oxweld Railroad Service 


Line Shaft. 
SKF Industries, Inc. 


Locomotive Exhaust Steam 
Injectors. 
The Superheater Co. 
Locomotive Feed Water 
Heaters. 
Superheater Co., The. 
Worthington Fump & Ma- 
chinery Corp. 


Locomotive Frame Drilling 


Machines. 

Gidding & Lewis Mach. 
Tool Co. 

General Machinery Corp. of 
Delaware. 


Locomotive Frame Grinding 
— Portable Pneu- 
mati 

Sachane Portable Tool Co. 

Locomotive Guide Liners. 

Starrett Co., The L. S. 
Locomotive Repair Equipment 
Rooksby & Co. 7. 
Underwood Corp., H. B. 
Locomotive Throttles. 
American Throttle Co, 


Locomotives, 

American Locomotive Co. 

~—e Locomotive Wks., 

e. 

General Electric Co. 

Ingersoll-Rand Co. 

Lima Locomotive Works. 

Westinghouse Elec. & Mfg. 
Co. 

Locomotives, Auxiliary. 
Bethlehem Steel Co., Inc. 

Locomotives, Compressed Air. 
Baldwin Locomotive Co. 

Locomotives, . Contractors’. 
American_I,ocomotive Wks. 
Baldwin Locomotive Wks.. 

The. 
Lima Locomotive Works. 
The. 

Locomotives, Electric. 
American Locomotive Co., 
Baldwin Locomotive Wks. 
General Electric Co. 
Wegtarsouse Elec, & Mfg. 

o. 


Locomotives, Mine. 
Baldwin Locomotive Wks., 


The. 

General Electric Co. 

Locomotives, Oil Engine 
Elec. Driven. 

American Locomotive Co. 

General Electric Co. 

Ingersoll-Rand Co. 
Lubricators. 

Franklin Ry. Supply Co. 

Hennessy Lubricator Co. 

Lunkenheimer Co. 

Reliance a & Stamp- 

ut Wks., 
hee a bo. 

ee Graphit 

Dixon Crucible Co. ail 

Lunkenheimer Co. 

U. S. Graphite Co. 
Lubricators, Journal. 

Hennessy Lubricator Co. 
Machinery, Flangi 

peneieng » ewe 

° 


*|Machinery, Woodworking and 


awing. 
Buffalo Forge Co. 
Machinists’ Tools — (See 
Tools, Machinists’). 
a Arbors and 
drels 


Manifolds, Ox 
a ane Railroad Service 


Mechanical Draft Equipment. 
Buffalo Forge as 5 





Metal Cleaner. 
Ford Co., The a 
National Equipment Co., 


nec. 
Oakite Products, Inc. 
Metallic Packing—(S ee Pack- 
ing, Metallic). 
Micrometer —— — (See 
Micrometer). 


Calipers, 
Millers, Frame Jaw. 
Micro Machine Co. 
Milling Attachments. 
In —— Milling Machine 


Rackeby te: 5.3: 
Underwood Corp., H. B. 
Milling Cutters. 
Brown & Sharpe Mfg. Co. 
Geometric Tool Co., The. 
Gidding Ng Lewis Mach. 
Tool 
Ingersoll Millin Mach. Co. 
odern Tool Works of the 
Consolidated Mach. Tool 
Corp. of America. 
National’ Twist Drill Co. 
Niles Tool Works Co. 
Milling Machines, Automatic. 
Brown & Sharpe Mfg. Co. 
Ingersoll Milling Mach. Co. 
—a_ Machine Tool 
0. 
Milling Machines, Continuous 
Circular. 
Ingersoll Milling Mach. Co. 


Newton achine Tool 
Works of the Consoli- 
dated Machine Too 


Corp. of America. 
Milling Machines, Hand. 
Brown & Sharpe Mfg. Co. 
— Machine Tool 
0. 


Milling 
Duty. 
ous & Sharpe Mfg. Co. 
— Machine T'ool 


Machines, Heavy 


Milling Machines, Horizontal. 
Betts Works of Consoli- 
dated Mach. Tool Corp. 

of America. 


Gidding & Lewis Mach. 
‘ool Co. 

Ingersoll Milling Machine 
Co., The. 


Lucas Machine Tool Co. 

Niles-Bement-Pond Co. 

Sellers & Co., Inc., Wm. 

Sundstrand Machine Tool 
oO. 


—_ Machines, Horizontal, 
Gidding | & Lewis Mach. 


Tool 
Ingersoll Milling Mach. Co. 
Lucas Machine Tool Co. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Niles Tool Works Co. 
—" Machine Tool 
‘oO 


a Le Horizontal, 
niversa 


Ingersoll Milling Mach. Co. 
— Machine Tool 
0. 

Milling Machines, Keyseat. 
Tngueall Milling Mach. Co. 
Newton Works of Consoli- 

dated —— Tool Corp. 
of Ameri 

Milling Machines, Plain. 
Brown & Sharpe Mfg. Co. 
— Machine Tool 

‘oO 


Milling Machines, Planer 
Type. 
sn & Co., Inc., Wm. 


Machines, Portable. 
Gidding & Lewis Mach. 


1 
Newton Works of Consoli- 
dated Machine Tool Corp. 


of America. 
Rooksby Co. J. 
Underwood ae H. B. 
Milling M 


achines, Radius. 
Ingtredll Milling Mach. Co. 
Newton Works of Consoli- 
ted Machine Tool Corp. 
of America. 

Milling Machines, Slab. 
Ingersoll Milling Co. 
Newton Works of Consoli-| P% 

a a Tool Corp. 


f Ameri 
Niles Tool Works Co. 


1} Multiple Punches — (See! 





Milling Machines, Tread. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Milling Machines, Universal, 
Brown & Sharpe Mfg. Co. 
= Machine Tool 


Milling Machines, Vertical. 

Betts Works of Consoii- 
dated Machine Tool Corp. 
of America. 

Brown & Sharpe Mfg. Co. 

Ingersoll Milling Mach. Co. 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Niles Tool Works Co. 

ans Machine Tool 


Mining Machinery 

Ingersoll- Rand Co. 

Lima Locomotive Works. 

Lucas ——. Tool Co. 
Molding Machin 

Hanna Toalinesing Works. 
Monorail Systems. 

Whiting Corporation. 
Motors, Electric. 

General Electric Co. 

— Eiec. & Mfg. 


Movers, Locomotive. 
Whiting Corporation. 
Multiple Drills—(See Drilling 
ie Multiple Spin- 


Punching Machines, Mul- 
tiple). 
Nails, Copper Cove 
Page Steel & Wie Co. 
Reading Iron Co. 
Nails, Cut. 
Reading Iron Co. 
— Threading Machines. 
andis Machine Co. 
Nitrogen. 
Oxweld Railroad Service 


es Oxy-Acetylene Cut- 
ng. 
= Railroad Service 


Nozzles, Exhaus 
Franklin Ry. ; oe Co. 
Nut Burring Machines. 
National Machinery Co., 
The. 
Nut Driving Machines, Port- 
able Pneumatic. 
Buckeye Portable Tool Co. 
Nut Facing Machines. 
Landis Machine Co. 
Nut Couplin: 
Sellers & 
Nut Machines. 
—e Machinery Co., 


o., Inc., Wm. 


Nut age aga Coupl 
Sellers & Co., Inc., “+g 
Nut Tapper—(See Bolt and! 
Nut Machinery). 
Nut Tapping Machines. 
National Machinery Co., 
e. 
Nuts, Castella 
Sellers & a = Wm. 
Oil Cups. 
a Co., The. 
Oil Plu 
Franklin Ry. Supply Co. 
Oil Pumps. 
Lunkenicimer Co. 
Oiling Syst 
Pine ened Co. 
a gen Weldin, 
io (See Cutting 
ona elding Apparatus). 


oO " 
reweid Railroad Service 


0. 

Packing, Air Pump. 

Garlock Packing Co., The. 
Packing, As 


bestos. 
Garlock * rg Co., The. 


Packing, 
per Mfg. Co., The. 


Pechiog, Metallic. 
Garlock Packing Co., The. 


acking, Sheet. 
Garlock Packing Co., The. 
Packing, 





Soft. 
Garluck Packing Co., Th. 


Pa.king, Valve Stem. 
Carlock Packing Co., The. 
Paiit Burners, Acetylene. 
¢ ag Railroad Service 
0. 


Paint, Graphite. 

oe Crucible Co., Jos. 
Paint Sprayin Equipment. 

De Vilbiss frig. Co. 
Paint Strippers. 

Oakite Products, Inc. 


Partitions, Woven Steel. 
Page Steel & Wire Co. 


aye ~ wed Facing Ma- 


Usderebod Corp., H. B. 
Piling, Sheet Steel. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Pilot Beams, Cast Steel. 
Generai Steel Castings Co. 
Pilots, Cast Steel. 
General Steel Castings Co. 
Pinch Bars. 
Clark Mfg. Co., The. 
Pins, Coupler Knuckle. 
American Car & Fdy. Co. 
National Malleable & Steel 
Castings Co. 
Pi Benders, Hydraulic — 
ar Bending Machines). 
Pipe Cutters — (See Cutters, 
Pipe). 
Pipe, Cast Iron. 
American Car & Fdy. Co. 
Pipe Cutting and Threading 
Machinery. 
Landis Mackdhe Co., Inc. 
Manning, Maxwell 
Moore, Inc. 
Oster Mfg. Co. 
Williams Tool Co. 
Pipe Fitters’ Tools. 
Oster Mfg. Co. 
Walworth Co. 
Williams Tool Corp. 
Pipe Fittings. 
Dart Mic. Co. 
Lunkenheimer Co. 
Walworth Co. 
Pipe Joint Compound. 
u. S. Graphite Co. 
Pi; Steel-Signal. 
Nation ‘al Tube ‘Co. 
Pipe Vises—(See Vises, Pipe) 
Pipe Unions. 
art Mfg. Co. 
Lunkenheimer Co. 
Walworth Mfg. Co. 


Pipe, Welded Steel. 
Bethlehem Steel Co., Inc. 
National Tube Co. 

Pipe, Wrought Iron. 

eading Iron Co. 


Piston Partners. 
Clark Mfg. Co., The. 


Planers. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America 

General Machinery Corp. of 
Delaware. 

Manning, Maxwell & 

oore, Inc, 

Sellers & Co., Inc., Wm. 

Planers, Crank. 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Planers, Plate 

Cleveland Punch * Shear 
Wor 0., 

Hilles & Jones Works of 
Consolidated Machine 


Tool Corp. of America. 
Underw Corp., H. 
Sellers & Co., Inc., Wn. 


— eral Mack 
Machinery Corp. of 
a 


Newton ‘Works of Consoli- 
—™ one Tool Corp. 
° 
Ucded et Corp., H. B. 
Pee Valve Seat. 
Rooksby & Co., E. 
Underwood Corp., H. B. 
Planing Reaigeete, ° 3 
Underwood C 


Cleveland P yy * Shear 
Works Co., e. 
Platforms, Car. 


General Steel Castings Corp. 





= 
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ection 


AFETY recognizes no half-way measures. An 
unprotected bottom rod is just as dangerous 
as an unprotected brake beam and vice versa. 













To insure 100% protection both must be safe- 
guarded and the safety devices themselves must 
be immune to damage. 


No foreign object between the rails can damage 
DAVIS BRAKE BEAM SUPPORTS or SECURITY 
‘BOTTOM ROD GUARDS. 


Both of these devices are absolutely dependable 
—both are simple in design and inexpensive to 
apply. 

By specifying both of them you insure 100% 
protection with a big savings in maintenance 
costs. 

DAVIS BRAKE BEAM CO. 


JOHNSTOWN, PA. 


Chicago Office: 122 South Michigan Ave. 
Boston Office: 1109 Boylston Street 
Richmond, Va.: 122 Mutual Bldg. 


DAVIS 


Brake Beam Supports 
Simplest of all — Easiest to apply 
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Plates. . . - . 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
International Nickel Co. 
National Malleable & Steel 

Castings Co. 

Plates, Boiler, Firebox, etc. 
Carnegie Steel Co. 
Bethlehem Steel Co. 

Plates, {ron and Steel. 

American Rolling a _ 

Bethlehem Steel Co., 

Carnegie Steel Co. 

Wrought Iron 


Ass’n. 
Plates, Monel Steel. 
International Nickel Co. 
Plates, Surface. 
BR Me Sherpe Mig. Co. 


A Adieins: Stest Co. 
National Malleable & Steel 
Castings Co. 
Platforms, Cast Steel, Car. 
General Steel Castings Co. 
Plugs, Fusible. . 
Lunkenheimer ©o. 


Plunger Pumps. 
Ingersoll-Rand Co. 
orthington Pump & Ma- 
chirery Co, 
Pneumatic Drilis—(See Drill- 
ing Machines, Portable, 
Pneumatic 


Pneumatic Flue Welders — 
(See, Fine Ww ). 


Grinding Machines, Port- 
able, Pneumatic). 
Pneumatic Hammers — (See 
Hammers, Pneumatic). 
Pneumatic Loco. Turntable, 
Motor — (See Motors, 
Pneumatic Turntable). 
Pneumatic Riveters — (See 
Hammers, Pneumatic). 
Pneumatic Tools. 
Buckeye Portable Tool Co. 
Cleveland Pneumatic Tool 


Co. 
Independent 


4 ‘ool Co. 
Ingersoll-Rand Co. 
Pointing Machines. 
Landis Machine Co., Inc. 


Poles and Posts, Tubular 
Steel. 
National Tube = 


“Research 


Pneumatic 


Polishing Machines, Electric. 
Standard Electrical Tool 

0. 
Portable Electric Drilling 


Machines—(See Drilling 
Machines, Electric). 
Portable Electric Grinder— 
{Seo —— Machines, 

c). 


Portable Floor Cranes—(See 
Cranes, Portable). 


Portable Tools. 
Rooksby & Co., E. J. 
Standard Electrical“ ‘Tool 
Underwood Corp., H. B. 


VU. S. Electrical 1 Fool Co. 


Power Reverse Gears—(See 
Reverse Gears, Power). 


Presses, Arbor: 
Chambersburg Engineering 


Watson-Stillmaa Co., The. 
Presses, Bandin 
Chanibersburg "Engineering 


Watson-Stillman Co., The. 
Presses, Bending or Straight- 


Chambersburg Engineering 


Bushing. 
e.g Engineering 


Machinery Corp. of 
Delaware. 
Lucas Machine Tool Co. 
Watson-Stillman Co., The. 
Wood & Co., R. D. : 


The. 
Wood & Co 


Presses, Flanging—Hydraulic 
se .- aapoaieaie Engineering 


Watson-Stillman Co., The. 
Wood & Co., R. D. 


Presses, Crank Pin. 
bc wae agen a 








e. 


Presses, Forging. 
Ceres Engineering 


Genecal Machinery Corp. of 
Delaware 
United Eng. & Fdry. Co. 
Watson-Stillman > +» The. 
Wood & Co., R 
Presses, Hydraulic. 
Chambersburg Engineering 


0. 
General Machinery Corp. of 
sere, 
Sellers & Co., Inc., Wm. 
United Eng. & Fdry. Co. 
Watson-Stillman Co., The. 
Presses, Wheel. 
Chambersburg Engineering 


Co. 
General Mackinery Corp. of 
Delaware. 
Watson-Stillman a . The. 
Wood & Co. 
Pullers, Bolt & jag 
Clark Mig. Co., The. 


sag and Pumping Machin- 


Buffalo Forge Co. 
Copenerners Engineering 
oO. 

Pumps, Hydraulic. 

American Engineering Co. 

Ingersoll-Rand Co. 

Watson-Stillman Co., The. 
‘ood Co., D. 

Worthington Pump & Ma- 
chinery Co. 

Pumps, Oil and Lubricant. 
Brown & Sharpe Mfg. Co. 
Ingersoll-Rand Co. 

Punching and Shearing Ma- 

chines. 

Buffolo Forge Co. 

ewe Engineering| 

Cleveland Punch & Shear 

— 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 
ood ie. 2s. 

Punching Machine, Combined 

Punch, Shear and Cope. 

Buffalo Forge Co. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

shane Yon Machine, Horizon- 

t 


al. 

Buftalo Forge Co. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Punching Machine, Universal, 
Combined with Plate, 
Bar, Angle and 


tter. 
Buffalo Forge Co. 

Punching Machine, Vertical. 

Buffalo Forge Co. 
Cleveland Punch & Shear 
orks Co., The. 

Punching Machines, Multiple. 

Buffalo Forge Co. 
Cleveiand Punch & Shear 
:S. The. 

& Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Pyrometers, Superheated 
Steam. 

Superheater Co., The. 

Quartering Machine. 

General Machinery Corp of 
Delaware. 

Manning, Maxwell & 

oore, Inc, 

Radial Buffers. 

Franklin Ry. 

Rail. 

Bethlehem Steel Co. 
Carnegie Steel Co. 
Rail Benders, Portable. 
Q. & C. Co., The. 

Rail, Guard. 

Bethlehem Steel Co. 
Rail Saws, Circular (Port- 
able). 
Q. & C. Co., The. 
Rail Reclaiming Equipment. 
Gidding & Lewis Mach. 
Tool Co. 


a Sup nee 
& Cc. , The. 
Retox H olders. 


Supply Co. 





Landis Machine Co. 





Reamers. 
Brown & Sharpe Mfg. Co. 
Reamers, Expanding. 


Davis ore Tool C 


Reamers, Solid. 
Brubaker & & Bros., W. L. 
Refrigerators. 
— Railway Appliance 
0. 


Regulators, Acetylene & Oxy- 
gen. 
— - Railroad Service 


Repets Clamps, Air Hose— 
(See. Clamps, Repair) 
Replacers 
. & C. Co., The. 
rators. 
illson Products Co. 
Reverse Gears, Power. 
Barco Mfg. Co. 
Franklin Ry. Supply Co. 
Rivet Cutters. 
(See Cutters, Rivet) 
Rivet Cutting Apparatus, 
Oxy-Acetylene. 
— Railroad Service 
a 
Rivet Headers. 
National Machinery Co., 
The. . 


Res 


Rivet Heaters, Electric. 


American Car & Fdy. Co. 
General Electric Co. 

Rivet Heaters, Oil 
Buffalo Forge Co. 

Rivet Making Machines. 
Acme Machinery Co., The. 
Ajax Machinery Co. 
National Machinery Co. 

Rivet Sets. 

Cleveland ig * S Shear 
Works Co., 

Ingersoll-Rand = 

Wilcox-Rich Corp. 

Riveters, Compression. 
Hanna Engineering Works 

Riveters, eR oy 
Allen 


Chambersburg Baisintesing 
ty 
Hanna Engineering Works. 


Watson-Stillman Co., The. 
ood Co., D. 
Riveters, Pinch Bug. — 
Hanna heelanarion Works 
Riveters, Pneumatic — (See 
Hammers, Pneumatic). 
Riveting Hammers. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Riveting Machines. 
hambersburg Engineering 


Co. 
Hanna Engineering Works. 
Rivets. 
Burden Iron Co. 

Rod Shears. 
National 
The. 
Rod Threading Machines. 

Oster Mfg. Co. 
Williams Tool Co. 


Rods, 
American Car & Fdy. Co. 
Page Steel & Wire 
Rods, Monel Metal Nickel. 
International Nickel Co. 
Rods and Wire, Welding— 
(See Welding Rods). 


Rolls, Bending and Straight- 


ening. 

Buffalo Forge Co. 

Cleveland Punch & Shear 
Works Co., The. 

General Machinery Corp. 
of a gg 


Machinery Co., 


Hills & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 


Rolls, Reclaiming. 
Ajax aattoctating Co. 


Roundhouse Blower Line 


oints. 

Barco —— Co. ’ 

Franklin Ry. Supply Co. 
Rules—Scales. 

Brown & Sha Mfg. Co. 

Starrett Co., e L. S. 
Rust Preventive. — 

Dearborn Chemical Co. 

Oakite Products; Inc. 


Safe Ends. 
National Tube Co. 
Sand Rammers. 


Independent Pneumatic 


Tool Co. 
Ingersoll-Rand Co. 
Sanders & Polishers, Port- 
able Pneumatic. 
Buckeye Portable Tool Co. 
—— Machine Tool 
oO. 
Saws, Hack. 
Starrett Co., The L. S., 
Saws, Portable Pneumatic 
Ingersoll-Rand Co. 
Saws, Portable Rail. 
Q. & C. Co., The. 
Saws, Safety 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 


Screw Drivers, Portable 
Pneumatic. 


Buckeye Portable Tool Co. 
Screw Machines, Automatic. 
Brown & Sharpe Mfg. Co. 
Screw Machines, Plain and 


and. 
Brown & Sharpe Mfg. Co. 
Jones & Lamson Machine 
RS 
Screw Machine Tools and 
Equipment. 
uipment. 
Jones Lamson Machine 


0. 

Landis Machine Co. 
Screw a 

Brubaker & Bros., W. L. 
Screw Machines, Wire Feed. 

Brown & Sharpe Mfg. Co. 
oe. O ceemma Metallic 


poles’ Kalon Corp. 
Screws, Hardened, 
Metal. 


Parker Kalon Corp. 
Seaming Machines 
Quickwork Co., The. 
Shafting, Steel a 
ee Tube C 
Sha 
Consolidated Machine Tool 
Corp. of erica, 
General Machinery Corp. 
of Delaware. 
Shapes, Structural. 
Carnegie Steel Co. 
Shearing and Flanging Ma- 
chines, ———, 
Quickwork Co., 
Shearing and d_Topsine Ma- 
chines, C 
Quickwork Co., The. 
Shearin ocion, Angle. 
Buffalo Forge 


Sheet 


Cleveland ey “& Shear 
Works Co., e. 
Hilles & Jones Works of 


Consolidated Mach. Tool 

Corp. of America. 
Ehamb Machines, Bar Iron. 
ersburg Engineering 


ci tend Punch & Shear 
Works Co., The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Shearing Machines, Bevel. 

Cleveland Punch & Shear 
hang Co., e. 

Hilles & Jones Works of 

Consolidated Mach. Tool 

Corp. of America. 

Quickwork Co., The. 


Shearing Machine, Gate. 
Cleveland puncte Shear 


— . 
Hilles & Jones Works of 
Consolidated Mach. Tool 


Corp. of America. 
Shenson Machines, Metal- 
g. 
Quickwork Co., The. 


Shearing Machines, Plate. 
Cleveland P tga ry Shear 
Works Co. 
Quickwork Go.. The. 


Shearing Machines, ne: 








Shears, Beveling. 
Quickwork =. The. 


Shears, Boveling Top and 
ottom, 
Quickwork Co., The. 


Shears, Circle. 
Quickwork Co., The 
Shears, Circle and panaing 
Quickwork Co., 
Shears, Plate. 
Quickwork Co., The 
Shears, Plate, Sheet-Metal 


tary. . 
Hilles % ones Works of 
Consolidated Mach. Tool 
Corp. of America. 
Quickwork Co., The 
Shears, Rotary, Rotary Cir- 
cle and On T wilting. 
Quickwork Co., 


a Seariog snd oan 


Queene _ 


Shears, Sheet Metal. 
Quickwork Co., 
Shears, dg aici 
Quickwork Co., The 
Sheets, Annealed, Black, Car 
Roofing and Siding Gal- 
vanized, Iron and Steel 
Locomotive Jacket, Pol- 
ished or Planished Iron, 
American Car & Fdy. C 
American Rolling Mill Co. 
Sheet Metal ya oe 
Quickwork Co., 
Sheets, Monel Rey Nickel 
International Nickel Co. 
Sheets, Steel. 
Bethlehem Steel Co. 
Signal Pi Wrought Steel 
Tiatont rane Co. 
Reading Iron Co. - 
Skid Shoes, Rail 
Q. & C. Co., The. 
Skidding, Slipping and Nip- 
ping Bars. 
Clark Mfg. Co., The 
a Blast Furnace. 
arnegie Steel Co. 
Slotting Machinery, Frame 
Betts Machine Co. 
Sellers & Co., Inc., Wm. 
Slotting Machines. 
Betts Works of Consoli- 


dated Machine Tool 
Corp. of erica. 
Manning, eee & 
Moore, 
Newton Works of Consoli- 
dated oe Tool 


Corp. of Ameri 
Sellers & Co., 4 Wm. 
Sludge Deneetens, 
tate gl Co., The. 


Small Too! 
Cleveleod” Punch & Shear 
Works Co., e. 


Snow Melting Device. 
ek Co he. 


Snow Plows. 
Q. & C. Co., The. 
Soldering Irons, Acetylene. 


Oxweld Railroad Service 


Co. 
Special Machinery. 

Betts Works of Consoli- 
dated Machine Tool 
Corp. of America. 

a Po & Lewis Mach. 


gp voy, Fe Milling Machine 


Lucas Machine Mp ow Co. 
Newton Works of Consoli- 
dated Machine Tool 
Corp. of erica, 
Underwood Corp., H. B. 
Whiting Corporation. 
Splice Bars, Angle. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Splitters, Nut. 
Porter, Inc., H. K. 


s Machine, Paint— 

ak oe 
quipment). 

S$ B Presses, Hy- 

pring Banding y: 


ic — (See Presses, 
Banding) 


Rota: a Ro-|S Plates and Seats 
ta plittin National Malleable & Steel 
Qui “ cn The Castings Co. 
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Helping reduce ehgine troubles to 














BOILER TUBES 


that have built into them an extra measure of 


strength, durability and resistance to pitting 
—combined with the qualities that make for efficient beading 
and holding in the flue sheet, are obviously the tubes that cut 
down replacements and help reduce engine troubles to zero. 

NATIONAL-SHELBY Seamless Locomotive Boiler Tubes 
are made to one high standard only and that standard includes 
every quality necessary to meet the most exacting requirements 
of modern railway service. Ask for Bulletin No. 12, describing 


_NATIONAL-SHELBY Seamless Tubes— 
America’s Standard Boiler Tubes 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
Subsidiary of United States Steel Corporation 


NATIONAL SEAMLESS 
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Spring Shop_ Mochinscy. 
¥ Wood & Co D. 


omntionthin. 
rown & Sharpe Mfg. Co. 


Squares, 


Squeezers, Rivet. 
orter, Inc., H. K. 
Staybolt and Bolt Turning 
Threading Machines. 
Consolidated Machine Tool 
Corp. of  ~ ae 

Oster ay, Se 

Williams Tool Co. 
Staybolt Bars 

Bethlehem Steel Co., Inc. 

Burden Iron Co. 
Staybolt Drivers. 

on ey 


Co. 
a Co. 
Landis Machine Co., = 
aes Py — (See Iron, 


Staybolt). 
Staybolt, Steel. 
tes eg 2 Steel Co. a9, ae 


Yneumatic 


Burden Iron 
Staybolt Taps. 
Flannery Bolt Co. 
Staybolt esters, Flexible 


(Elect. Contact). 
Flannery Bolt Co. 
Staybolts 
American Locomotive Co. 
Bethlehem Steel Co. 
beng wld Bolt Co. 


Sta 

Nadel” awe Co. 
Steam Ches 

Franklin Ry. Supply Co. 


Steam —— — (See Gages, 


is. Hammers—(See Ham- 
mers, Steam Forging). 

Steel, Alloy 

Bethiehesn Steel Co. 

Carnegie Steel Co. 

Central Alloy Steel Co., 


The 
K, 


Ss. F. Industries. 
Timken Roller Bearing Co. 
Steel, Carbon. 


Bethlehem Steel Co., Inc. 
Cornea Steel Co. 
K. F. Industries. 
Fimken Roller Bearing Co. 
Steel, Die 
Bethichem Steel Co., Inc. 
a ee A Industries. 
Timken ~ rg Bearing Co. 
Steel Fire 
tae “Steel Co. 
Carnegie Steel Co. 
Steel, Heat Treated. 
Bethlehem Steel Co. 
Steel, High Speed Tool. 
Timken Roller Bearing Co. 
Steel, Hot Work Tool. 
Bethlehem Steel Co., Inc. 
Steel, Structural. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Steel Sheets. 
Bethlehem Steel Co., Inc. 
Central Alloy Steel Corp. 
Ss 
go heel Steel Co. hg. Sees 
S. K. F. Industries. 


Stocks and Dies. 
Oster Mfg. Co. - 
Williams Tool Co. 

Stokers, Industrial. 
Whiting Corporation. 


Bt Site. C areeing) 


— pe — (See 
Bending and 
Straightening). 


Strip, Hot or Cold Rolled. 
American Rolling Mill Co. 
Stud Setters, Self-Opening 
Geometric Tool Co. 
Modern Tool Works of the 
Consolidated Mach. Tool 
. of erica, 


Superheated Steam Pyrome- 


ters. 

Superheater Co., The 
S ter Pi 

ational Tube Co. 
augeesters, Locomotive 

uperheater Co., The 
Surface =... Mig. Co 

rown . Co. 
Ss aneusotive ” 


box Co. 





, Fire 
Tables, D: Pit—(See Dro 
Pit Tables), ' y 





Tables, Transfer, 

Whiting Corporation. 
Tables, Welding. 

— Railroad Service 


Tanks, Acetylene. 
Oxweld Railroad Service 


0. 
Tapping Machines and At- 
tachments. 
Acme Machinery Co., The 
Geometric Tool Co., The. 
National Machinery Co. 
Taps and Dies. 
rubaker & Bros., W. L., 


Landis Machine Co., Inc. 
Taps, Collapsing. 

Goxesntiie Tool Co., The 

Landis Machine Co. 


Modern Tool Works of 
the Consolidated. Mach. 
Tool Corp. of America. 

Taps, Staybolt. 

Brubaker & Bros., W. L. 
Technical Books — Railway 
and Marine. 
Simmons-Boardman Pub- 
lishing Co. 
Telephone _ Service, 

Distance. 
American 
Telegraph 
Testers, Boiler. 
Sellers & Co., Inc., Wm. 
Testers, Staybolt—(See Stay- 
bolt Testers). 
Testing 
ooth, 

Brown & Sharpe Mfg. Co. 

— Mpchinn, Drop — 
(See Drop Testing Ma- 
chines). 

on - Cutting Machines, 


Acme ‘Machinery Co., The 
Landis Machine Co., “Ine. 
Oster Mfg. Co. 


——. Cutting Machine, 


Saati Machine Co., Inc. 
Oster Mfg. Co. 
Williams Tool Corp. 
Thread Millers—(See Mil- 
ling Machines, Thread). 
Threading Machine, Auto- 
matic. 
Brown & Sharpe Mig. Co. 
Landis Machine Co., Inc. 


Threetias Machine, Bolt and 


Buffalo Forge Co. 

Cleveland Automatic Ma- 
chine Co., e 

Geometric Tool Co., — 

Landis Machine Co., 

Oster Mfg. Co. 

Williams Tool Corp. 

Threading Tools—(See Tools, 

Threading). 


Throttles, Locomotive. 


Long 


Telephone & 


Machines, Gear 


American Throttle Co. 
Tie Wires. 

Page Steel & Wire Co. 
Ties, Steel. 


Bethlehem Steel Co., 
Carnegie Steel Co. 


Tire Turning and _ Boring 
Mills—(See Boring Ma- 
chines, Tire). 

Tools, Boilermakers’ 

Brubaker & Bros. 
Ingersoll-Rand Co. 
Tools, Boring. 
Davis Boring Tool Co., 
Inc. 
Tools, Boring Mill. 
O. K. Tool Co. 
Tools High Speed Steel. 
Bethlehem Steel Co., 
Bird-Archer Co., The 
Tools, Inspection. 
Brown & Sharpe Mfg. Co. 


W. L. 


Inc. 


Tools, Lathe. 
O. K, Tool Co. 
Tools, Machinists’ 


Brown & Sharpe Miz. a 
Starrett Co., The L. 


Tools, Plumbers’ 
Oster a, Co. 
Williams Tool Corp. 
ee also 
ies, Threading, Self 

Opening). 

Cleveland Automatic Ma- 
chine Co., e. 





Landis Re og Co., Inc. 
Co. 


Oster M 
Williams ol Corp. 


he, Blow. 
Oxweld' Railroad Service 


Co. 
Torches, Oil Burning, Port 


able, Safety, Thawing. 
Torches, Welding — (See 

Cutting and Welding 

Apparatus). 


Tractors, Industrial Electric 
Baker-Raulang Co. 
Transmission. 
NS} Industries, Inc. 
Transmission, Silent Chain— 
(See Chain Drive). 


Traverse Shapers — (See 
Shapers, Traveling 
Heaters). 


Trolley Systems. 
iting Corporation. 
Trolleys; I-Beam. 
Hanna Engineering Works 
Truck Bolsters—(See Bol- 
sters Car). 
Trucks, Car and Locomotive 
American Car & Fdy. Co. 
General Steel Castings 


Corp. 
Franklin Ry. Supply Co. 
Trucks, Electric. 
American Locomotive Co. 
Baldwin Locomotive Wks., 
The 
Trucks, 


Electric Storage 


Battery. 
Baker-Raulang Co. 
Trucks, Frame, Cast Steel. 
General Steel Castings 
Corp. 
Trucks, Industrial ” _rccaen 
Baker-Raulang 
Whiting Corpesetion. 
Trucks, Trailer. 
American Car & Fdy Co. 
Franklin Ry. Supply Co. 
Tube Cleaners. 
Roto Co., The. 
Tube Cutters—(See Cutters, 
Flue). 
Tube 
Flue 
Tubes, B 
po Bonny ‘Steel Co. 
National Tube Co. 
Tubes, Charcoal Iron. 
Bethlehem Steel Co. 
Tubes, Nickel. 
International Nickel Co. 
Tubing, Lap, Welded and 
Seamless Steel. 
es ag Tube Co. 


Industries. 
— 


nders — (See 
meat 


“Roller-Bearings 


Turbines, Hydraulic. 
Worthington Pump & Ma- 
chinery Corp. 


Turbines, Steam. 
Buffalo Forge Co. 


Turbo-Generators. 
General Electric Co. 


Turntables, Industrial Rail- 


way. P 
Whiting Corporation. 
Turntables, Motor Bus. 
Whiting Corporation. 
Turrett Forming Machines, 
Automatic. 
Brown & Sharpe Mfg. Co. 


_—— Lathes—(See Lathes, 


‘urrett). 
Twist Drills — (See Drills, 
Twist). 
Underframes, Tender, Cast 
Steel. 
General Steel Castings Co. 
Unions, Pipe. 


Dart Mfg. Co., 
Lunkenheimer Co. 
Walworth Co. 
Universal p owes ee 
a os —s Machines, 
versal 


Upsetting Presses, 
he. “eceaine Wee oma or 


Watson-Stillman Co., The. 
vers, Back-Pressure, 


Oxw Railroad Service 
Co. 


Valve‘ Discs 





b noma Packing Co., The 


American Car 
enkins Bros. 
unkenheimer 


& Fdy. Co. 
Co. 


Walworth Manufacturing 


Co. 
Valves, 
Lunkenheimer 


Ball Check. 


Co. 


Valves Blower and Blow Off 


Ashton Valve C 


Oo. 


Bird-Archer Co., The 


Lunkenheimer 
Walworth 
Valves, Bypass. 
Lunkenheimer 
Valves, Drifting. 
sages Ry. 
alves, Gate. 
+ 
Walworth 
Valves, Globe. 
a Bros. 
unkenheimer 
Walworth Co. 


Co. 


Co. 


Co. 
Sassty Co. 
Co. 


Co. 


Veiges, Hydraulic. 
ae Engineer- 


1 Ein 


Co. 


Walworth Co. 
Watson-Stillman Co., The 


Valves, Injector Check and 


Angle Steam. 
Sellers & _ Inc., Wm. 
Valves, Pisto 
Franklin Ry. Supply Co. 
——, Pop, Safety and Re- 
lie 


Ashton Valve 


Co. 


Lunkenheimer Co. 


Manning, 
oore, 


Valves, Rubber 


Garlock Packing 


Maxwell 
Inc. 


& 


ange 4 b> 
» The 


Valves, Shop Air Line. 
Cleveland Pneumatic Tool 


Lunkenheimer Co. 


Walworth 


Co. 


Valves, Throttle. 
Bradford Corp., The. 


Lunkenheimer 


Valves, Water. 
Lunkenheimer 


Co. 
Co. 


Ventilating Systems. 
Buffalo Forge Co. 


Ventilators, 
ine 
0. 


_Shop, : 
Railway Appliance 


Vibrators, Pneumatic. 
Hanna Engineering Works 


Vises, Millin 


Machine. 


Brown & Sharpe Mfg. Co 


Vises, Pipe.. 
Walworth Co. 


’ Oster Mfg. Co. 


Washer Cutting 


Machine. 


National. Machinery Co., 


The 


Washer Machines. 
‘National Machinery Co., 


The 
Wa 


Castings 
Washers, 


shers 
National Malleable & Steel 
0. 


Lock 
National Malieable & Steel 


Castings 


Water Columns. 
Lunkenheimer 


Co. 


Co. 


Water Cages and Alarms, 


Lunkenheimer 


—— (a ac 


Co. 
Loco 


Bird-Archer Co., The 


Water Softeners. 
Dearborn Chemical Co. 


Water, Softening and Purify- 


ing. 
Bird-Archer Co. 
Dearborn Chemical Co. 








Welding and Cutting Appa- 
ratus—(See Cutting and 
Welding Apparatus). 

Welding Gas 

= Railroad Service 


Welding, Fluxes, 
— Railroad Service 


ss 
d Railroad Service 
0., e. 
Welding Goggles. 
Oxweld ee Service 


0., 
Willson Products Co., Inc. 
Welding Helmets & Shields. 
Willscn Products Co., Inc. 


Welding Machines, Electric. 
General Electric Co. 


Westinghouse Elec. &. 
Mfg. Co. 
Welding, staal Acetylene 


Machine 
Oxweld Railroad Service. 
0., The. 
Welding Rods and Wire. 
Oxweld Railroad Service 


Co., The. 
Page Steel & Wire Co. 
Welding Supplies. 
Oxweld Railroad Service 
0., e. 
Wheel Centers, Driving. 
American Steel Foundries. 


American Car & Fdy. Co. 
General Steel Castings 
Corp. 


Wheel Pivots, 
Clark Mfg. Co., The. 


Wheel Presses, Hydraulic— 
(See Presses, Wheel). 
Wheels, Car and Locomotive 
American Car & Fdy. i 
American Steel Wmaticdes. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Lima Locomotive Works. 
Wheels, Grinding — (See 
Grinding Wheels). 
American Car & Fdy. Co. 
Wheels, Mine Cars. 
American Car & Fdy. Co. 
Bethlehem Steel Co., Inc. 
gie Steel Co. 
Wheels, Steel. 
Bethlehem Steel Co., Inc. 
Carnegie Steel Co. 
Whistles, Locomotive. 
Ashton Valve Co. 
Lunkenheimer Co. 
Wire, Copper Covered Steel 
Page Steel & Wire 
Wire, Electrical 
Page Steel & Wire Co. 
Wire, Fencin 
Bethlehem Steel Co., Inc. 
Page Steel & Wire €o. 
Wire, Galvanized. 
Page Steel & Wire Co. 
Wire, Guy 
Page Steel & Wire Co. 
Wire, Insulated. 
Page Steel & Wire Co. 
Wire, Link Fabric. 

Page Steel & Wire Co. 
Wire, Link Panel Partition. 
Page Steel & Wire Co. 

Wire, Mill Products. 
Page Steel & Wire Co. 
Wire Nail Machines. 
National Machinery Co., 
The. 
Wire, Steel. 
Page acon & Wire Co. 
Wire, Stra 
Page Sent & Wire Co. 
Wire, Telephone and Tele- 
Page Steel & Wire Co. 


Wire, Weatherproof. 


Water Treatment. Page Steel & Wire Co. 
Bird-Archer Co. Wire, Bond. 
Dearborr Chemical Co. Page Steel & Wire Co. 
Wedges, A Wiring Machines. 
Frenklin Ry. Supply Co.| Quickwork Co., The 
dame, J ena 4 Wrenches, Chain, Monkey, 
National Mallestie ? Steel Walworth Co. 
Weed B Clark Mfg. Co, Th 
urners, 4 in 
eral Steel Castings] W: : . 
i Iron & Steel Ce. 
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‘Burn Out Here 


MAINTENANCE 


14 MONTHS was found by one railroad to be the life of 
yoke rivets. Their replacements necessitated 10 distinct opera- 
tions before the car was again in good order. 

Many roads have eliminated yoke maintenance by the appli- 
cation of Janney Vertical Key Yokes. This yoke can be used 
without change to existing center sill construction and does not 
even require new couplers, while it does provide a satisfactory 
flexible connection between couplers and draft gears. 
Railroads have bought large numbers of Janney Vertical Key 
Yokes and most of these have gone to replace riveted yokes, 
eliminating what previously had been a considerable item of 
maintenance. 


JANNEY 
VERTICAL 
KEY YOKE 
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, HILE production is slack, the wise executive is look- 

4 ing over his plant, oma worn equipment, making 

4 changes here and there to gain higher efficiencies, 
and getting things ready for the reawakening of industry. 


SJ To refit from stock items means, not only the aspeney to purchase at 
lower prices than built-to-order equipment would cost, but it also means 
immediate deliveries. 


Every Worthington sales engineer has just received his copy of our latest 
Consolidated Stock List, showing equipment on hand in our November, 
1930, inventory. If what you need is there, you can save money. Simply 
call the nearest Worthington district office for full information. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Works: Harrison, N. J. Cincinnati, Obio Buffalo, N.Y. Holyoke, Mass. 
Executive Offices: 2 Park Avenue, New York, N.Y 
GENERAL OFFICES: HARRISON, N. J 


District Sales Offices and Representatives: 
ATLANTA CHICAGO DALLAS EL PASO LOS ANGELES PHILADELPHIA ST. PAUL ATTLE 
¢_ BOSTON CINCINNAT! DENVER HOUSTON NEW ORLEANS PITTSBURGH SALT LAKE CITY TULSA 
G-S9 BUFFALO CLEVELAND DETROIT KANSASCITY NEW YORK ST. LOUIS SAN FRANCISCO WASHINGTON 


Branch Offices or Representatives in Principal Cities of all Foreign Countries 


WORTHINGTON 


et ee a A a a a os a a oe as ee ee ee oe ee Ge ee oe oe oe Oe Se a eee oe 


WortTHINGTON Pump & MACHINERY CORPORATION, Harrison, N. J. 





Gentlemen: Have your representative show me how I can save money by purchasing from your latest Consolidated Stock List. 
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BAKER TRUCKS 
ARE BUILT BY ENGL 
NEERS FOR BUYERS 
WHO APPRECIATE 
FINE ENGINEERING 
Baker 


Baker Industrial Truck Division 


of THE BAKER-RAULANG COMPANY . Cleveland, Ohio 
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